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IHOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamma yaebHoro Kypca «l'eomerpus» 6azoBoro ypoBHs s odydaromuxcs 10 —11 kmaccoB
pa3paboTrana Ha ocHOBe DeepaibHOro roCyIapCcTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTA CPETHETO OOIIEro
o0pa3oBaHMs, C Y46TOM COBPEMEHHBIX MHPOBBIX TPEOOBaHHIA, MPEIBSIBIIEMBIX K MaTEeMAaTHYECKOMY
00pa30BaHMIO, U TPAIUIMIA POCCHICKOTO 00pa3oBanus. Peannsanus nporpaMmbl 00ecrieYMBaeT OBJIaICHUE
KITIOYEBBIMH KOMITETEHIIMSIMH, COCTABJISTFOIIMMHI OCHOBY JUIsSi CAMOPA3BUTHS U HEMPEPHIBHOTO 00pa3oBaHus,
[[EIOCTHOCTh OOIIEKYIbTYPHOTO, TUYHOCTHOTO U TIO3HABATEILHOTO PA3BUTUS TMYHOCTH OOYJAFOIIUXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxHOCTh y4eOHOro Kypca reOMETpUM Ha YPOBHE CpeIHEero oOmero oOpazoBaHHs OOYCIOBIECHA
NPAaKTHYECKOH 3HAYMMOCTBIO METANpPEAMETHBIX M IPEIMETHBIX pE3yIbTaTOB OOYYEHHUS TECOMETPHH B
HANpaBJICHUU JTUYHOCTHOTO Pa3BUTHs oOydaromuxcs, GopMupoBaHus (GyHKIMOHATHHONH MaTeMaTHYECKOM
IPAaMOTHOCTH, M3y4YEeHHUS JPYrHUX YYeOHBIX IUCHUIUIMH. Pa3Bute y OOyYalomMXCs NpPaBUIBHBIX
Hpe[[CTaBJ’ICHI/Iﬁ 0 CYIIHOCTH U INPOUCXOKICHUNU IT'COMCTPUUCCKUX a6CTpaKL[PII>i, COOTHOHICHUH PCAJIBHOTO U
UJICATLHOTO, XapaKTepe OTPAKEHHSI MATEMaTHIECKOW HAYKOH SBJICHUH U MPOLIECCOB PEATBHOTO MUPA, MECTE
reoMCTpruu B CUCTEME HAYK U POJIM MATCMATHUYCCKOTO MOJCIMPOBAHNA B HAYYHOM ITO3HAHUH U B IPAKTHUKEC
crocoOCcTByeT (OPMHUPOBAHHMIO HAYYHOTO MHUPOBO33PEHMS Y4YaIIUXCs, a TaKKe KadyeCTB MBIILUICHUS,
HEOOXOIUMBIX JIJISl /IalTAI[UU B COBPEMEHHOM OOIIECTBE.

I'eomerpust sBIsieTCS OJHUM M3 0A30BBIX MPEIMETOB Ha YPOBHE CPEIHEro OOIIero 00pa3oBaHMsI, TaK
Kak o0ecreynBaeT BO3MOXKHOCTh U3YUEHMsI KaK AUCLUUIUINH €CTECTBEHHO-HAyYHON HAIPaBICHHOCTH, TaK U
T'YMAaHUTAPHOM.

Jlornueckoe MbllUIeHHE, (opMUpyeMOe NpHU H3YYEHUH OOYYaroIUMHCS TMOHSATUHHBIX OCHOB
r€OMETPUU U TOCTPOEHUM LIETIOYKH JIOTMYECKUX YTBEP)KIECHUN B XOJE PELICHUS T'€OMETPUUYECKUX 3a/ad,
YMEHHUE BBIABUraTb WU OINPOBEPraTb TUIOTE3bl HEMOCPEACTBEHHO HCHOJIb3YIOTCS MPU PELICHUH 3a/1ad
€CTECTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTH U3 Kypca (pHU3HKH.

YMeHue OpHUEeHTHPOBATHCA B MPOCTPAHCTBE MIpaeT CYLIECTBEHHYIO pOJb BO BCEX 00JacTsIX
JesTeNbHOCTH YenoBeka. OpueHTalus 4eJI0BeKa BO BpPEMEHHU U MPOCTPAHCTBE — HEOOXOANMOE YCIOBUE €T0
COLIMAJILHOTO OBITHS, (opMa OTPAXKEHUS OKPYKAIOIIETO MHUPA, YCIOBUE YCIEIIHOTO MNO3HAHUS U aKTUBHOTO
npeoOpa3oBanus JeicTBuTensHOCTH. OnepupoBaHue MPOCTPAaHCTBEHHBIMU 00pa3aMu OOBEAMHSET pa3Hble
BU/IbI y4eOHOH U TPYIOBOMU I€ATEIBHOCTH, SBIISETCS OJTHUM U3 MPO(PecCHOHabHO BaXKHBIX KaUueCTB, TO3TOMY
aKTyalbHa 3a7aya (pOpMHUPOBaHUS Yy OOYYaIOUIUXCS MPOCTPAHCTBEHHOI'O MBIIIJIEHUS KaK Pa3sHOBUIHOCTH
00pa3HOro MBIIUIEHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B MOJATOTOBKE K IMPAKTHYECKON JEATEIBHOCTH IO
MHOT'MM HaIpaBJICHUAM.

Ilenp ocBoeHuss mporpammbl yuebHOro kypca «l'eomeTpus» Ha 0a30BOM YpOBHE OOydYeHUS —
0011e00pazoBaTeibHOE U OONICKYJIbTYPHOE pa3BUTHE OOyYarolmuxcsi 4depe3 obOecreueHrne BO3MOKHOCTHU
MPUOOPETEHUsI U UCTOJIb30BAHUS CUCTEMATHYECKHX T'€OMETPUYECKUX 3HAHUN W JIEHCTBUH, Crelu(pUIHBIX
reoMCETpruur, BO3MOKHOCTHU YCIICHIHOI'O IMPOAOJIKCHUA 06p330BaHI/I$I 10 CIICUAJIBHOCTAM, HE CBA3aHHBIM C
MIPUKJIAIHBIM UCIIOJIb30BaHUEM T€OMETPHUH.

[Tporpamma o reomMeTpun Ha 6a30BOM ypOBHE IpeIHa3HAYCHA [T 00YJArOIINXCs CPEAHEH MIKOIbI, He
UCTIBITHIBABIIMX 3HAUYNTENBHBIX 3aTPYJHEHUN Ha YpOBHE OCHOBHOTO 0011ero o0pa3oBanus. Takum o0pazom,
oOyuaroluecss Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH OOIIME MaTeMaTH4YEeCKHE YMEHUS, CBSI3aHHBIE CO
crienn(UKoil TeoMeTpUr U He0OXOAUMBIE JUISl )KU3HU B COBPEMEHHOM o01iecTBe. KpoMe 3Toro, oHu UMEIOT
BO3MOYKHOCTh M3YYUTh TEOMETPHUIO OoJiee TIyOOKO, €CiM B JalbHEHIIEM BO3HUKHET HEOOXOAWMOCTH B
reOMETPHUECKUX 3HaHUSAX B IPOPECCUOHATBHOM NeSTETbHOCTH.

JlocTrkeHre el OCBOEHHUSI MPOrpaMMbl 00ECTIeUMBAETCSl PEIIEHHEM COOTBETCTBYIOLIMX 3a7ad.
[IpuoputeTHbIME 3a1a4aMu 0cBoeHUs Kypca «['eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBIsitoTCA:



(dbopMHpOBaHUE MTPEICTABICHHS O TEOMETPUH KaK 4YaCTH MUPOBOM KYJIBTYpPhI U OCO3HAHUE €€ B3aUMOCBSI3HU C
OKPY>KaIOIUM MHPOM;

(dbopMUpOBaHUE NMPEACTABICHUSI O MHOTOTPAaHHHUKAX U TeJlaX BpallleHUs KaK O BaKHEHIINX MaTeMaTHYECKUX
MOJIEJISIX, TO3BOJISOIIMX ONMKUCHIBATh U U3y4YaTh Pa3HbIC SIBJICHUS OKPYKAIOIIETO MUPA;

(dbopMUpOBaHHE YMEHHUS PACIIO3HABATH Ha YepTexkax, MOJENAX U B PEaJbHOM MUPE MHOTOTPAaHHUKHU U Tela
BpallEHUS;

OBJIaJICHHE METO/IaMHU PELIECHUS 3a]a4 Ha TIOCTPOEHHUs Ha U300paKeHUAX MPOCTPAHCTBEHHBIX (PUTYD;
(dhopMUpOBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHSATHUSIMHU O MHOTOTPAaHHUKAX W TeJaX BPAIEHUS U MX
OCHOBHBIMH CBONCTBaMU;

OBJIQJICHHE aJITOPUTMaMH PEIICHUS OCHOBHBIX THUIIOB 3a7a4; (POPMUPOBAHKUE YMEHHSI IPOBOUTH HECTIOKHBIC
JIOKa3aTeNIbHBIE PACCYXJCHHUS B XOJE pEIICHUS CTePEOMETPHUYECKHX 3a7ady M 3a/Jad C IPaKTHUYECKUM
COJIEP/KAaHUEM;

pa3BUTHE MHTEJUICKTYAIIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00ydYarolIMXcs, MO3HABATEIbHON aKTHUBHOCTH,
HCCIIE0BATENIbCKUX YMEHUM, KPUTUYHOCTH MBILICHUS;

dbopmupoBanue (YHKIMOHATBHOM TI'PaMOTHOCTH, PEJIEBAHTHOM T'€OMETpUMU: YMEHHUE pPACIIO3HABATh
MIPOSIBIICHUS] TEOMETPUUECKHUX MOHITHIA, 00bEKTOB M 3aKOHOMEPHOCTEH B pEATbHBIX )KU3HCHHBIX CHUTYAIUSIX
U TpU M3YyYECHUH JAPYruX Y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
(dbopMyIIMpOBaTh UX Ha SI3bIKE TEOMETPUU M CO3/1aBaTh T'€OMETPUUYCSCKUE MOJICIH, MPUMEHSITh OCBOCHHBIN
reOMETPUYECKUN ammapaT i pelIeHUs MPaKTHUKO-OPUEHTUPOBAHHBIX 3aJa4, UHTEPIPETUPOBATh WU
OIICHUBATH MOJIYYCHHBIC PE3YJIbTaTHI.

OTnuuuTeNbHOM 0COOEHHOCTBIO MPOTPaMMBI SBIISIETCS BKIIIOUEHHE B KYpC CTEPEOMETPHUH B Hayale ero
M3yYeHHs 3aj7lad, pEHIaeMbIX Ha YyPOBHE WHTYUTHBHOTO IIO3HAHWS, W ONPENEIEHHBIM 00pa3oMm
OpraHu3oBaHHas paboTa HaJ HUMH, YTO CHOCOOCTBYIOT DPa3BUTHIO JIOTMYECKOI'O M IMPOCTPAHCTBEHHOTO
MBIIUICHHS], CTUMYJIMPYET IIPOTEKaHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K JaJbHEHIIEMY U3YyYECHUIO
npeamera.

[Ipennourenue oTnaéTCs HArJIsAHO-KOHCTPYKTUBHOMY METOy OOy4YeHHs, TO €CTb TEOPETHYECKUe
3HaHHUA HUMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh INPEAMETHO-IIPAKTHUUECKON JeATenbHOCTU. PasButHe
IIPOCTPAHCTBEHHBIX MIPEJCTABICHUN Y YUALIUXCS B Kypce CTEPEOMETPUH ITPOBOAUTCS 3a CUET peleHUs 3a1a4
Ha CO3/1aHHE IPOCTPAHCTBEHHBIX O0pa30B M 3aJad HAa ONEPUPOBAHME IPOCTPAHCTBEHHBIMU OOpa3aMH.
Co3nanue oOpa3a TpPOBOAMTCA C ONOPOM Ha HAIJSAHOCTb, a ONEpUPOBaHHME OOpa3oM — B YCIOBHAX
OTBJICYEHHUSI OT HATJISIIHOCTH, MBICIEHHOTO U3MEHEHHUS €r0 UCXOJHOIO COJIEPIKaHUs.

OcHoBHblE copaepxaTenbHble JUHUM Kypca «['eomerpum» B 10-11 knaccax: «MHOrorpaHHUKN,
«IIpsAMbIE U TUIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHusn», «BEeKTOpbl 1 KOOPAUHATBI B IPOCTPAHCTBEY.
@opMHpOBaHUE JIOTHYECKUX YMEHUH PACHpPEleiseTcss HE TOJbKO MO COJIEPKATENIbHBIM JIMHUAM, HO U I10
rogaM oOy4eHHsI Ha YPOBHE CpeJIHEro o01Iero oopa3zoBaHusl.

Copepxanuve oOpa3oBaHMs, COOTBETCTBYIOILEE IPEAMETHBIM pe3yJbTaTaM OCBOEHHUs paboueit
IPOrpaMMbl, paclpeaesIEHHBIM 10 T0/1aM 00Y4eHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIAJICHUE
F€OMETPUYECKUMHU TOHATHUSAMU U HaBbIKAMHU OCYIIECTBISIOCH IOCJIENOBATENbHO M IOCTYNATEIbHO, C
COOJIFOJICHMEM TPHUHLMIA MPEEeMCTBEHHOCTH, YTOOBl HOBBIE 3HAHUS BKJIIOYAJIMCh B OOIIYIO CHCTEMY
reOMETPUYECKUX TMpEeACTaBICHUN O0O0yJarommxcs, pacmupss u yriyonsas e€, oOpa3yss MpouHbIe
MHO>KECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenne reomerpun otBoauTcs 2 yaca B Heaemto B 10 kinacce u 1 yac B Hexento B 11 kimacce, Bcero 3a
nBa roaa ooydenus - 102 yueOHBIX yaca.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC



IIpsiMble ¥ MJIOCKOCTH B NPOCTPAHCTBE

OcCHOBHBIE TIOHATHSI CTEPEOMETpUU. Touka, TpsiMas, IUIOCKOCTb, MpocTpaHCTBO. [loHATHe 00
AKCMOMAaTHYECKOM MTOCTPOCHUU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3aumHoe pacronoxkeHue MpsIMBIX B INPOCTPAHCTBE: IE€PECEKAIOLUEcs, MapajUlelibHble U
CKpeluBaomuecs npsmele. llapamienbHOCTh NpSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE: IapasuleiIbHbIE
IpsiMbIe B MPOCTPAHCTBE; MapaUIEIbHOCTh TPEX MPSAMBIX; MapaUIebHOCTh MPSMOM M TJIOCKOCTU. YTIIBI C
COHAIIPAaBJIICHHBIMH CTOPOHAMM; YroJI MEXIy INpSAMBIMM B IpocTpaHcTBe. [lapaynenbHOCTh IIIOCKOCTEH:
napajuieNibHble II0CKOCTH; CBOMCTBA MapalielbHbIX MockocTel. [Ipocrelinye npocTpaHCTBEHHbBIE (PUTYPBI
Ha IJIOCKOCTH: TETpa’Ip, KyO, mapajuieenuIie; MoCTPOSHHE CeUCHHH.

[lepneHUKYIAPHOCTD NPSAMOM U INIOCKOCTH: NEPHEHAUKYJIAPHBIE IIPSMBIE B IIPOCTPAHCTBE, IIPSAMBIE
NapaJuIeJIbHbIE U NEPIEHIUKYISPHBIE K INIOCKOCTH, IPU3HAK NEPIEHIUKYIIPHOCTH NIPSIMON U IUIOCKOCTH,
TeopemMa O IpsSMOM MNEPHEHIAUKYJISPHOM IUIOCKOCTH. YTIJIbl B IPOCTPAHCTBE: YrOJ MEXIY HIPsIMOM U
IUIOCKOCTBIO; JABYIPAaHHBIM yTroJl, JIMHEHHBIA Yroj [BYrpaHHOro yria. lleprneHaukynsp W HAaKIOHHBIE:
paccTosiHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHHE OT MPSAMOMA 10 IFIOCKOCTH, MTPOEKIUS (PUTYPBI HA IIJIOCKOCTb.
[lepneHIMKYIAPHOCTD IIOCKOCTEH: NMPU3HAK IEPHEHAUKYISPHOCTH IBYX IUIOCKOCTed. Teopema o Tpéx
MIEPIEHIUKYIISIPAX.

MHOrorpaHHUKHU

[lonsiTHE MHOTOrpaHHHMKAa, OCHOBHBIE DSJIEMEHTHl MHOTOIPAHHUKA, BBIIYKJIbIE U HEBBITYKIIbIC
MHOTOTPaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: N-yronbHas nmpusma; rpaHd U OCHOBAHMS NIPU3MBI;
npsiMasi 1 HaKJIOHHAsl IPU3Mbl; O0KOBas U MOJIHAS TOBEPXHOCTh Mpu3Mel. [lapamnenenunen, npsaMOyroabHbIi
napajuiefenunes U ero cpoicrBa. [lupamupa: N-yronbHas nupaMuja, TpaHU M OCHOBAaHUE HUPAMUIBL;
OOKOBas M TMOJIHAS MOBEPXHOCTh MHUPaMUbl; MPaBUIbHAS U yCeUEHHAs MUpaMUAa. DJIEMEHThI MPU3MbI U
nupamuibl. [IpaBuibHbBIE MHOTOTPAaHHUKU: TIOHATHE MPABUJIBHOTO MHOTOIPAHHUKA; MpaBUiIbHAs MpU3Ma U
MpaBWJIbHAS MMPAMKJIA; IPaBUIIbHAS TPEYroJibHAs MUpaMKia U MPaBUIbHBINA TeTpasap; Kyo. [IpencraBienue
O MPaBWJIbHBIX MHOTOIPAaHHUKAX: OKTa3p, A0AeKa’ip U ukocazap. CeueHus Npu3Mbl U TUPAMHU/IBI.

CI/IMMeTpI/ISI B MNPOCTPAaHCTBE: CUMMETPUSA OTHOCHUTCIIBHO TOYKH, pr[MOI\/JI, INIOCKOCTH. DJIEMEHTEI
CUMMCTpPUH B IIUpaMUIaX, IIapaJuICIICIUIICAaX, IIPABUJIIbHBIX MHOI'OI'PAHHUKAX.

Brruucnenue s1eMeHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yrisl. [nomaas 60KkoBOW MOBEPXHOCTH
U TIOJIHOW MOBEPXHOCTH MPSAMOM MPU3MBI, IO b OCHOBAaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MPSIMOM
npu3Msbl. [lnomans 00KOBOW MOBEPXHOCTH M MOBEPXHOCTH MPAaBWJIBHON MUpaMHJIbl, TEOpEMa O IUIOLIaIN
yceu€HHOM nupamuabl. [Tonarue 06 06béme. OOBEM nMUpaMuIbl, IPU3MBIL.

[Tomo6uble Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXAY IJIOMAASIMH IMOBEPXHOCTEH, 00bEMaMu
OJIOOHBIX TEI.

11 KIIACC

Tena Bpamenus

[Hunuuapudeckas MOBEPXHOCTh, 00Pa3yIOIUe UIMHIPUYECKON MMOBEPXHOCTH, OCh LIWIMHIPUIECKON
noBepxHocTu. [{uanHap: OcHOBaHUSA M OOKOBas MOBEPXHOCTb, 0Opa3ylollas M OCh; IUIOLIaAb OOKOBOW U
IIOJIHOY ITOBEPXHOCTH.

Konnueckass moBepXHOCTb, 00pa3yroline KOHHYECKOH MOBEpXHOCTHU, OCh U BEPIIMHA KOHUYECKOH

noBepxHocTu. KoHyc: ocHOBaHme W BepiiumHa, oOpasyiomas W OCh;, IUIONIaJAh OOKOBOW W TOJTHOM
MOBEPXHOCTU. Y CEU€HHBIN KOHYC: 00pa3yrolire U BHICOTA; OCHOBAaHUS U OOKOBasi TOBEPXHOCTb.



Codepa n map: HeHTp, paauyc, TUaMeTp; IUIOIAab MOBepXHOCTH chepbl. BzanmMHoe pacronoxeHue
cdepsl U MITOCKOCTH; KacaTelbHasl IJIOCKOCTh K cdepe; TIIomaab chepsl.

N3o00paxkeHue Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka muimuHaApa 1 KOHyca.

KoMOuHanuu Ten BpalieHuss 1 MHOTOTPaHHUKOB. MHOTOrpaHHHK, OMMCAHHBIN OKOJI0 cdepbl; cdepa,
BIMCAHHAsi B MHOTOIPAHHUK, WJIM TEJIO BPAILLCHHUS.

[Tonsatue 06 o06béme. OcHOBHBIE CBOHCTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOIHHOTO
napasuiesnenurnesaa u cieactsus u3 ne€. O0béM nuuHApa, KoHyca. O0BEM 1apa U iomab chepsl.

[TonoOuble Tena B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIOMIQJSIMH IOBEPXHOCTEH, 00bEMaMu
NOI00OHBIX TEIL.

Ceuenust nmiauHapa (HapasieIbHO M MEPIEHIUKYISAPHO OCH), CEUYEHMs] KOHyca (MapajljiesibHOe
OCHOBAHUIO U MPOXOJISINEe Yepe3 BEPLINHY), CEUSHHUS Iapa.

BeKTopr H KOOPpAMHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu u B npocTpancTBe. ClokeHue 1 BBIYUTaHUE BEKTOPOB. Y MHO)KEHHE BEKTOPA Ha
yucio. PasznoxeHnue BekTopa 1no TpéM HEKOMIUIaHApHBIM BekTopaM. [IpaBuno napainenenunena. Pemenue
3aJ1a4, CBSI3aHHBIX C IPUMEHEHUEM IPaBUJl IeHCTBUM ¢ BekTopaMu. [IpsiMoyroibpHas cuctema KOOpJAUHAT B
npoctpanctBe. Koopaunatel BekTopa. Ilpocreilmine 3agaun B KOOpAMHATaX. YTOJN MEXAY BEKTOPaMH.
CkainsipHO€ NpOU3BEACHHUE BEKTOPOB. BhlunciieHne yrioB Mexy NpsMbIMHU U IuIocKocTsIMU. KoopanHaTHO-
BEKTOPHBIN METOJ] IPU PELIEHUH T€OMETPUUECKUX 3a/1au.

INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE  pe3ysbTaThl  OCBOEHMUS  IporpaMMbel — ydyeOHoro mpenmera  «MartemaTukay
XapaKTEePU3YHOTCS:

I'paiknanckoe BociuTaHue:

c(hOpMHUPOBAHHOCTHIO TPAXKTIAHCKOM MO3UITMH 00YUaIOIIErocsl KaK aKTHBHOTO M OTBETCTBEHHOTO UJIeHA
POCCUICKOTO OO0IIeCcTBa, MPEJCTABICHUEM O MATEeMAaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX
CTPYKTYp, SIBICHUHM, TIPOLEAYp TPaKIAHCKOTO oOmiecTBa (BBIOOPBI, OMPOCH W Tp.), YMEHUEM
B3aMMO/ICHICTBOBATD C COLIMATBHBIMUA HHCTUTYTAMH B COOTBETCTBHH C UX (PYHKIUAMU U HA3HAUCHHUEM.

IIarprornyeckoe BoCIMTaHHUE:

c(OPMUPOBAHHOCTHIO POCCUICKOM TIpaKJaHCKOM HIEHTUYHOCTH, YBAXEHHUS K MPOIIJIOMY U
HACTOAIEMY POCCHMCKOM MaTEMAaTHKH, IECHHOCTHBIM OTHOLIEHHEM K JOCTHKEHHUSAM POCCHUMCKUX
MaTeMaTUKOB M POCCHUUCKOM MaTEMATHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX JOCTHXKEHUW B IPYTUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMHUKHU.

JAyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HAHHWEM JYXOBHBIX IIEHHOCTEH pOCCHUUCKOrOo Hapojaa; c(HOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUA, ITUYECKOrO IOBEACHUSA, CBA3aHHOTO C MPAKTUYECKUM MNPUMEHEHHEM JIOCTH)KCHUW HAyKU U

ACATCIIBHOCTBIO y‘léHOI‘O; OCO3HAaHUECM JIMYHOT'O BKJIada B TIOCTPOCHUC YCTOﬁqHBOFO 6yﬂymer0.

JcTeTHYECKOE BOCIIUTAHUE:



OCTCTUYCCKUM OTHOMICHUEM K MHUPY, BKIIOYaA OCTCTUKY MATCMATHUYCCKUX SaKOHOMepHOCTCfI,
OGLGKTOB, 3aaaq, pemeHHﬁ, paccyxcheHI/Iﬁ; BOCIIPUUMYHUBOCTBIO K MATCMATUYCCKUM ACICKTAM PA3JIMYHBIX
BHUJI0B UCKYCCTBA.

duznyeckoe BoCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS NPUMEHITh MaTeMaTW4YeCKHe 3HAHHWS B HHTEpecax 3J0pOBOIO H
Oe3onmacHoro oOpa3a JKW3HU, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3[0POBBIO (310pOBOE IHUTAHMUE,
cOaTaHCUPOBAHHBIN PEXHUM 3aHATUH M OTABIXA, PEryispHas (QHU3MUEcKas aKTHUBHOCTH); (PU3HUECKOTO
COBEPLICHCTBOBAHUSA, IIPU 3aHATUAX CIIOPTUBHO-0340POBUTEIBHON JESATEIBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYyJy, OCO3HAHMEM LIEHHOCTH TPYIOJIIOOUS; UMHTEPECOM K DA3JIMYHbIM cdepam
npoeCCUOHATLHON NESATEIbHOCTH, CBSI3aHHBIM C MATEMAaTHUKOW M €€ MPUJIOKESHUSIMH, YMEHUEM COBEPIIAThH
0CO3HaHHBIHM BbIOOp Oyayiei npodeccun 1 peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbl; TOTOBHOCTbBIO
U CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa30BaHUIO M caMOOOpa30BaHUIO HAa MPOTSHKEHUHM BCEH JKU3HU;
TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PEIICHUN ITPAKTUYECKUX 3a7a4 MaTEMaTUUECKON HAIPaBICHHOCTH.

IKoj0ruyecKoe BOCIUTaAHHE:

C(bOpMI/IpOBaHHOCTI)IO 3KOJOTrHYCCKOM KYJbTYPbI, HIOHUMAaHUECM BJIMAHHA COUAJIBHO-3KOHOMHNYCCKUX
IpoueCcCoB Ha COCTOAHHUC HpHpOZ[HOﬁ n COHH&HBHOﬁ Cpcabl, OCO3HAHHCM r100aILHOTO XapaKTepa
9KOJIOTHYCCKHX HpO6JIeM; OpI/IeHTalll/Ieﬁ Ha NPUMCHCHUC MATCMATHYCCKUX 3HAHHH AJi1 pelICHUd 3aaad
B o0J1acTu 0pr>KaIOHleﬁ CpCabl, INIAHUPOBAHUA ITOCTYIIKOB M OLICHKH HUX BO3MOXHBIX HOCJ'IGI[CTBI/II‘/'I JIA

OKpY>KaloIleu Cpeibl.
LleHHOCTH HAYYHOTO NO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OOIIECTBEHHON MPaKTHKH, TOHUMAHUEM MAaTEMAaTHYeCKOH HAYKH KakK c(epbl 4eIOBEUYECKOH NesTeTbHOCTH,
9TanoB €€ Pa3BUTUSA W 3HAYMMOCTU JJI PAa3BUTUS LMBWIM3ALMH; OBJAJCHHUEM S3bIKOM MAaTEMAaTHKH U
MaTeMaTHYeCKON KyJIbTYpOl KaK CPEICTBOM IMO3HAHUS MHUPA; TOTOBHOCTHIO OCYIIECTBIIATH MPOEKTHYIO U
HCCIJIEIOBATENBCKYIO ACSITEIBHOCTh HHAUBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble  pe3ynbTaThl OCBOGHHMS MporpamMmbl y4yeOHoro mpeamera «MaTtemaTtukay
XapaKTepU3yloTCS OBJAJEHUEM YHUBEPCAIbHBIMU HO3HABAMENbHBIMU OCLICBUAMY,  YHUBEPCANbHbIMU
KOMMYHUKAMUBHBIMU OCUCMEUAMU, YHUBEPCATbHLIMU PECYAMUBHLIMU OCUCMBUAMU.

1) Yuusepcanvuvie nosnasamensusle oeticmesusl, obecneuusarom dopmuposanue 0a3086bix
KOCHUMUBHBIX NPOYECCO8 00VUAOWUXCS (0C8OEHUe MEMOO08 NOZHAHUSL OKPYICAIOWEe20 MUPA, NPUMEHEeHUE
JI02UYECKUX, UCCIe008aMeNbCKUX onepayutl, ymeHull pabomams ¢ uHgopmayuet).

Ba3oBble J1ornyeckue a1eiicTBUA:

BBISIBIISATh U XapaKTEPU30BaTh CYLIECTBEHHBIE TPU3HAKK MaTeMaTHYECKNX 0OBEKTOB, MOHATHIA, OTHOILIECHHH
MEXIYy MOHATUAMU; (HOPMYNIUpPOBATh ONpPENEICHHs TMOHSATHI; YCTaHABIMBATh CYIIECTBEHHBIM IMPU3HAK
KJ1accu(UKaluu, OCHOBaHMS JUIs 000OIIEHUS U CPaBHEHUS, KpUTEPUH ITPOBOIUMOIO aHAIIN3a,;
BOCIPUHUMATh, (OPMYIUPOBATh U MPEOOPa30BBIBATh CYXKACHHS: YTBEPAMUTEIbHbIE W OTpPULATENbHBIE,
€IMHUYHBIE, YaCTHbIE U OOIINE; YCIOBHbIE;

BBISIBJISITh MaTeMaTHUeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MpPOTUBOpeuus B (akTax, HdaHHBIX,
HAOJIOACHUAX U YTBEPKACHUSAX; MIpeIaraTb KPUTEPUHU JJIsl BBISBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNH;



JieNaTh BBIBOJBI C HUCIIOJIB30BAHWEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX M MHAYKTHBHBIX YMO3aKIIFOUECHMHII,
YMO3aKIIIOUEHUH 110 aHAJIOTUU;

MNPpOBOAUTL CAMOCTOATCIIBHO AOKA3aTCJIbCTBA MATCMATUYCCKUX yTBCp)KI[CHI/Iﬁ (HpﬂMBIe n oT HpOTI/IBHOI‘O),
BBICTpanBaTh apryMmeHTaluio, IIPUBOAWUTL IIPUMCEPBI WM KOHTPIIPHUMCEPEI, 00OCHOBBLIBATh COOCTBEHHBIE
CYXKACHUA U BBIBOJbI,

BEIOMpaTh CHOCO0 pemieHus y4eOHOUW 3amauu (CpaBHHUBATh HECKOJIBKO BAapHAHTOB DEIICHUS, BHIOUPAThH
Han0oJIee MOAXOIAIINI C YIETOM CaMOCTOSITEIHFHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejahLCcKue AeiicTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUM HMHCTPYMEHT MO3HaHMs; (OPMYIUPOBaTh BOIPOCHI,
¢buKkcupyomue nTpoTUBOpEYHe, MpodiieMy, YCTaHABIMBATh MCKOMOE M JaHHOE, (OPMHPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MTO3UIIMIO, MHEHUE;

IIPOBOJUTH  CaMOCTOSATENIBHO  CIUIAHMPOBAHHBIA  JKCIEPUMEHT, HCCIEAOBAHME II0  YCTAHOBJICHUIO
O0COOCHHOCTEM MaTeMaTU4YecKoro OOBEeKTa, SBJICHMS, IPOILIECCa, BBISIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMU, SIBICHUSIMH, TIPOLIECCAMH;

CaMOCTOSITENIbHO (POpPMYIHpPOBaThH OO0OOIIEHHS] W BBIBOJBI IO pe3yJbTaTaM IMPOBEAEHHOTO HaOIIOICHUS,
WCCIIEIOBAHMSI, OLIEHUBATH JOCTOBEPHOCTDH MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJAOB M 000OIICHHIA;
MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IMPOLECCA, @ TAKKE BBIABUIATHh MPEANOJIOKEHHUS O €r0 pa3BUTUU B
HOBBIX YCJIOBHUSIX.

Pa6Gora ¢ undopmanmeii:

BBISBJIATH J1e(DULINTHI HH(OPMALIUY, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETA HA BOIIPOC U JIJIS PELICHHUS 3a/1a4H;
BBIOMpaTh MHPOPMALUIO M3 HMCTOYHUKOB pPA3IUYHBIX THIIOB, AaHAJIM3UPOBATh, CHCTEMATHU3HPOBATH U
HMHTEPIPETUPOBATH HHPOPMALIMIO PA3TUYHBIX BUIOB U (POPM MpeACcTaBICHUS;

CTPYKTYpUPOBaTh HH(OPMAIIHIO, TPEACTABIATH €€ B Pa3IMUHBIX (POPMaX, MILTIOCTPUPOBATH TPahUIECKH;
OLIEHHUBATh HAAEKHOCTh HH(OPMALIMU TTO CAMOCTOSATENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Yuueepcanvrvie KOMMYHUKAmMUBHbIE Oeicmeusl, 06ecneuu8aiom chopmupo8anHOCmb COYUATbHBIX
HABbIKO8 00Y4aAIOUWUXCHL.

Oo0mienmne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXk/IEHUS B COOTBETCTBHHM C YCIOBUSAMH U LIEISIMHU OOILLEHUS; ICHO, TOYHO,

IrpaMOTHO BBIPpaXAaTb CBOIO TOYKY 3pPpCHHUA B YCTHBIX W IMMMCbMCHHBIX TCKCTAX, AaBAaTh IMOJACHCHHA IO XOOAY

pelIeHns 3a1a4l, KOMMEHTUPOBATh MIOJyYEHHBIN PE3yJIbTaT;

B X07ie 00CYX/IeHUs 3a/1aBaTh BOIIPOCHI 10 CYHIECTBY OOCYKIAeMOM TeMbl, IPOOJIEMBI, pelIaeMoi 3a1auu,

BBICKA3bIBaTh UJIEH, HALIEJICHHBIE HA TIOUCK PELICHMS; COTIOCTABIIATH CBOU CYKIEHUS C CYXACHHUSIMU IPYrUX

YYaCTHUKOB JMaliora, 0OHapyKMBaTh pa3JInuMe U CXOACTBO MO3UIIMIA; B KOPPEKTHOH popme hopmynupoBarth

pa3HOrIacHsi, CBOM BO3PAKEHUS;

MIPEJICTaBIIATh PE3YyJbTaThl PEIIEHUs 3a/adyd, SKCIEPUMEHTAa, HCCIEAOBAHUS, MPOEKTA; CaMOCTOSITEIBHO

BbIOMpPATh (pOpMaT BBICTYIJICHUS C YUETOM 3aj1ay MPe3eHTAllud 1 OCOOCHHOCTEH ayIuTOPHH.
CoTpyanunuecTso:

MOHUMATh U MCIIOJIH30BATh MPEUMYIIECTBA KOMAaHIHOW U UHIUBUAYATHHONU pabOThI MPU PEIIeHUHN Y4eOHbBIX
3a/1a4u; MPUHUMATH I€1h COBMECTHOH JEATEIHHOCTH, TUIAHHPOBATH OPTAHM3AIMI0 COBMECTHOW pPaboTHI,
pacmpenensats BUAbl padoT, JOrOBapUBaThCs, 0OCYXKAATh MPOIECC U Pe3ylbTaT padoThl; 0000IIaTh MHEHHUS
HECKOJIBKHX JIFOJICH;

y4acTBOBATh B TPYMIOBLIX opMax paboThl (00CykIeHUs, 0OMEH MHEHUI, «MO3TOBBIC IITYPMbI» U UHBIEC);
BBITIOJIHATH CBOIO YacTh pa0OThl M KOOPJAWHUPOBATH CBOWM JIEUCTBHS C JIPYTUMH WICHAMH KOMAaHJbI;
OILICHHWBATh KaYeCTBO CBOETO BKJIaJa B OOILIUI MPOAYKT MO KPUTEPUSIM, CHOpMYTHpPOBAaHHBIM YIaCTHUKAMHU
B3aMMO/ICHCTBUS.



3) YVuueepcanvuvie pecynsamuensie oeiicmeus, 0becneuusaiom Gopmuposanue cCmvlClo8blX YCMaHO8OK
U HCUBHEHHBIX HABLIKOG TUUHOCTU.

CaMoopranmaunﬂ:

COCTABJIATH IJIaH, AJITOPUTM PELIEHU 3ajaui, BEIOUPATh CIIOCO0 pelIeHus ¢ yYETOM UMEIOLINXCS PECypCOB
1 COOCTBEHHBIX BO3MOYKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ Y4ETOM HOBOM
nHpopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMH TTO3HABATEIHHON PE(PICKCHH KaK OCO3HAHMS COBEPIIAEMBIX AEUCTBUI M MBICITUTEIBHBIX
IIPOLIECCOB, UX PE3yJbTaTOB; BJIAAETh CIIOCOOAMU CAMOIPOBEPKU, CAMOKOHTPOJIS MpoLEecca U pe3yibTaTa
pelIeHusT MaTeMaTUYeCKOU 3a/1a4u;
NPEABUACTb TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELUEHUU 3aJayd, BHOCUTb KOPPEKTHUBBLI B
NesTeTbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWACHHBIX OIMIMOOK, BBIABICHHBIX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBME pe3yjbTaTa ILEJIU U YCIOBUAM, OOBSICHATH IPUYMHBI JOCTHXKEHHUS WIIH
HEIOCTHKEHHS PE3YNIbTATOB JACATEIbHOCTH, HAXOJUTh OIIUOKY, 1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.
IHNPEAMETHBIE PE3YJBTATHBI
10 KJIACC

OnepupoBarh NOHATUAMU: TOYKA, IPSAMAas, INIOCKOCTb.

[IpuMeHATH aKCUOMBI CTEPEOMETPUH U CIEACTBUSA U3 HUX IIPU PELICHUN F€OMETPUYECKUX 3a/1a4.

OnepupoBath NOHATUAMU: NAPAJLIEIbHOCTD U MEPIEHAUKYIISIPHOCTD NMPSAMBIX U IIOCKOCTEH.

KnaccugunupoBars B3aMMHOE pacioioKeHUE NPSIMbIX U IUIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBarh MOHATHAMH: IBYTPaHHBIA Yroj, TPaHU IABYTPAHHOTO YIiia, pedpo JBYTPAHHOTO YTa;
JIMHEMHBIN yroJ IBYTPAHHOIrO yriia; rpajgycHas Mepa IByTPaHHOIO yria.

OHepI/IpOBaTI) IMOHATHUAMN: MHOI'OI'paHHUK, BI)IHYKJ'II)II\/’I u HeBBIHYKJIBIfI MHOI'OI'paHHUK, 3JICMCHTBI
MHOTI'Or'paHHUKa, HpaBI/IJ'ILHLII\/’I MHOT'OI'paHHUK.

Pacrio3naBaTh OCHOBHBIE BHJBI ~MHOTOIPAaHHUKOB (IMUpaMuja; MpuU3Ma, MOPSIMOYTOJIbHBIN
napajuiesenune, Kyo).

KHaCCI/Iq)I/II_[I/IpOBaTL MHOT'OI'paHHUKH, BLI6I/Ipa$I OCHOBaHHA JIA KJ'IaCCI/I(l)I/IKaI_[I/II/I (BBIHYKJ'IBIC u
HCBBIITYKJIBIE  MHOTOT'paHHWKH, TIIPABUJIBHBIC MHOI'OIPaHHUKH; TPAMBIC W  HAKJIOHHBIC IIPHU3MBEI,
napannenenﬂnenm).

OHepI/IpOBaTB MOHATHUAMU: CCKYIIad IJIOCKOCThb, CCUCHNEC MHOT'OI'PAHHUKOB.
OOBACHATH MMPUHIUIIBI TTIOCTPOCHUS CG‘-IGHPIIZ, HCIOJIB3YA MCTO CJICIOB.

Ctpouth ce4eHHs MHOTOIPAaHHUKOB METOJIOM CJIE/IOB, BBINOIHSITH (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BU CBEPXY, COOKY, CHH3Y.

Pemiate 3ala4i Ha HAXO0XKACHHUC TCOMECTPUICCKUX BCIIMYUH I10 06pa3uaM WA aJITOpUTMaM, INPpUMCHSA
HU3BCCTHBIC AHAJIMTUYCCKHUEC MCTOJbI IIPpHU PCIICHWU CTAHAAPTHBIX MATEMATHUYCCKHUX 3aJad Ha BBIYUCICHUC
paCCTOﬂHI/Iﬁ MCXKAYy [JABYyMSA TOYKaMH, OT TOYKH HOO HpﬂMOﬁ, OT TOYKH 10 IUIOCKOCTH, MCKIY
CKpCHIMBAIOIIUMUCA ITPAMBIMU.



Pemarp 3aaun Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEIMYUH MO o0pa3laM WiIH allrOpUTMaM, pUMEHss
W3BECTHbIC AHATUTUYECKUE METOMbl MPHU PEIICHUH CTaHJIAPTHBIX MATEMAaTHYECKUX 3aJad Ha BBIYHMCIICHUE
YIJIOB MEXIYy CKPEIIMBAIOIIMMUCA MPSMBIMHU, MEXAY HPSIMONM U IJIOCKOCTBIO, MEXAY IUIOCKOCTSIMH,
JBYTPAHHBIX YTJIOB.

Brrancnsate 00bEMBI M TUTOIIAIN IOBEPXHOCTEH MHOTOIPAHHUKOB (MIPU3Ma, TUPAMHJIA) C TPUMEHEHUEM
dbopMyI; BBIYMCIATH COOTHOIICHHUS MEXIYy IUIOMIAASMH MOBEpXHOCTEH, o00BbEMamMu MOJ0OHBIX

MHOT'OI'paHHUKOB.

OnepupoBaTh NOHATUAMU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTb CUMMETPHH; LIEHTP,
0Ch U IJIOCKOCTh CUMMETPHH (DUTYPHI.

W3BnekaTh, MpeoOpa3oBbIBAaTh M WHTEPHPETHPOBATH MHPOPMALMIO O  IMPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX Urypax, NpeACcTaBICHHYIO Ha YepTexaxX U PUCYHKaX.

HpI/IMCHHTB TCOMETPHUICCKUC (baKTBI A peUICHUA CTEPCOMETPHUUYCCKUX 3aaad, IMIpeArojararomux
HCCKOJIBKO IIaroB pClICHUs, CCIIN YCIIOBUA IPUMCHCHUS 3a/IaHbI B SIBHOU (bopMe.

HpI/IMeHHTB HpOCTCﬁH.IPIC IporpaMMHBIC CPCACTBA U JJICKTPOHHO-KOMMYHUKAITMOHHBIC CUCTEMBI IIpHU
peICHUN CTCPCOMCTPUYCCKUX 3a1a4.

[IpuBoguTE mHpHMEpPHl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE M JKU3HHM, PaCIO3HABAThH
IIPOSIBJICHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

[IpuMeHATh NOJyYEHHBIE 3HAHUS HA NPAKTHKE: AHAIW3UPOBATH PEAJBHBIE CUTyallUd U IPUMEHATH
W3YyUCHHBIC TOHATHS B TIPOIECCE IOUCKA PEIICHUS MaTeMaTH4eCKh C(HOpMyIUpOBaHHON MPOOIEMBI,
MOZACIIMPOBATh PCAJIbHBIC CHUTyalUM Ha A3BIKC TCOMCTPHUH, HMCCICAOBATH IIOCTPOCHHLIC MOJIACIN C
UCIIOJIb30BAHUEM T€OMETPUYCCKUX MOHITHH M TEOpEM, amrmapara aireOpbl; peniarh NpakTHIeCKUe 3a1auH,
CBA3aHHBIC C HAXOXKIACHUCM I'COMCTPHUICCKUX BCIMYHH.

11 KJIACC

OnepupoBaTh TMOHATHUSAMH: IIWIMHIPUYECKAss TOBEPXHOCTh, oOOpasyrolue IMWIMNHIPUYECKOMN
MOBEPXHOCTH; IWIMHJIpP, KOHUYECKAash TOBEPXHOCTh, OOpa3ylolIue KOHMYECKOH MOBEPXHOCTH, KOHYC;
chepudeckas MOBEPXHOCTD.

Pacnio3naBats Tena BpamieHus (HUIUHAP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI OMYYEHUS TENl BpaIllCHUSI.

KnaccuduiupoBats B3auMHOE pacnoiokeHne ceprl U MIOCKOCTH.

OnepupoBath MOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA CETMEHTA; IIIapOBOH CIIOH,
OCHOBAHME IIapOBOT0 CJIOA, BHICOTA ILIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Brruncnsate 00bEMBI M TUIOIIA/IA TIOBEPXHOCTEH TEN BpPAIICHUS, TEOMETPHUYECKHUX TeJl ¢ TPUMEHEHUEM
dhopmy.

OnepupoBarh MOHATHSIMH: MHOTOIPaHHUK, BIIMCAaHHBINA B cepy M ONMHUCaHHBIN 0K0JIO cdepsl; chepa,
BIIMCaHHasi B MHOTOI'PAHHMK WJIU TEJIO BPAILICHMUS.

Brrauciasite COOTHOIIEHHS MEXTY TUIOMIAAIMHU MTOBEPXHOCTEH U 00bEMaMH TOJOOHBIX TEll.

N306paxats uzyyaembie GUTYpBI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.



BrImonHATE (BRIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BHI CBEPXY,
cOOKY, CHU3Y; CTPOUTH CEUCHUS TEIl BPAILICHUSI.

W3BnekaTh, WHTEPHOPETHPOBATH W  NPeoOpa3oBbIBaTh HHPOPMALMIO O  IMPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX Urypax, npeAcTaBICHHYIO Ha YepTEeKaxX U PUCYHKaX.

OnepupoBatrhb OHATHEM BEKTOP B IIPOCTPAHCTBE.

BremoaHATE I[ef/'ICTBI/Iﬁ CJIOKCHUSA BCKTOPOB, BBIYUMTAHUS BCKTOPOB M YMHOXCHHUA BCKTOpPA Ha YUCIIO,
O6’b${CHHTB, KaKHMH CBONCTBAMH OHU 06naz[a}oT.

HpI/IMeHHTB IIpaBHJIO IIapaJlJICICIIUIICaAA.

OnepupoBaTh MOHATUSAMU: AEKApTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOpP, MOAYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YrOJl MEXAY BEKTOPAMH, CKAJIIIPHOE IIPOU3BEAECHUE BEKTOPOB,
KOJUIMHEAPHbIEC U KOMILJIAHAPHBIE BEKTOPHI.

Haxomuts cymMmmy BEKTOPOB M IPOU3BEACHHUE BEKTOPA HA YUCIIO, YTOJI MEXIY BEKTOpaMH, CKAJISIPHOE
IIPOU3BEICHUE, PACKJIAbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOpPaM.

3aﬂaBaTI> IJIOCKOCTb YPAaBHCHUCM B ,HeKapTOBOﬁ CUCTCMC KOOpAUHAT.

[IpumensaTh reomerpudeckue (GakThl JUIS PELICHUS CTEPEOMETPUYECKHMX 3aJ]lad, IMPEAINoaraoumx
HECKOJIbKO 1I1aroB PeIleHHs, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

Pemarsn HpOCTCfII.HH@ reOMCTPHUUCCKUC 3aa41 Ha IPUMCHCHUEC BEKTOPHO-KOOPAWHATHOI'O METOAA.

Pemrats 3aJa4u Ha J0Ka3aTCJIbCTBO MAaTECMATHYCCKUX OTHOIICHUU U HaXO0XIACHUC TI'COMCTPHUYCCKUX
BCINYHNH IIO 06pa3uaM Wik aJIropuT™MaM, IPUMCHAA HM3BCCTHBIC MCTOJAbI IIpU PCHICHHUHW CTAHAAPTHBIX
MaAaTCMaTHYCCKUX 3aJa4.

[IpuMeHATH mpocTelMe TPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI NIPU
pELICHUU CTEPEOMETPUYECKUX 3a/1a4.

HpI/IBO,I[I/ITB IMPpUMEPbl MATECMATUUYCCKHUX SaKOHOMepHOCTeﬁ B HpUPOAC U KHU3HU, PACIIO3HABATH
IMMPOABJICHUEC 3aKOHOB I'€OMETPHU B UCKYCCTBC.

IIpuMeHATHh MOJyYEHHBIE 3HAHUSA HA IPAKTUKE: aHAIM3UPOBATh PEAJIbHBIE CUTyallud U IPUMEHSATHb
U3YYECHHbIE MOHATHS B IPOLECCE IOMCKAa pEIIeHUs MaTeMaTU4ecKu C(HOpMyIHMpOBAaHHOW NPOOIEMBI,
MOJECIIUPOBaTh peajbHbIE CUTyallUM Ha A3bIKE TI€OMETPUHU, HCCIEAOBATh ITOCTPOEHHBIE MOJEIU C
HCIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUH M TEOpeM, amnmnaparta ajareOphl; pelarh MpakTHUYeCKUe 3a/1auH,
CBA3aHHBIC C HAX0XKICHUEM I€OMETPUUECKUX BEJIMYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumMeHoBaHMe pa3zesioB U TeM NPOrpaMMbl KosnuectBo yacoB JnekTpoHHbIe (LU POBLBIE)
n/m Bcero| KouTposbHble | IIpakTuyeckue obpasoBaTe/bHbIe pecypcel
paboThI paboThI
1 BBesieHre B cTepeOMeTpHIO 10 bubauoTteka LLOK
https://m.edsoo.ru/1c209e37
2 [IpsiMble ¥ MJIOCKOCTHU B IPOCTPAHCTBE. 12 1 bu6bsauoTteka [JOK
[TapasiesbHOCTb NPSIMBIX U MIJIOCKOCTEHN https://m.edsoo.ru/1c209e37
3 [lepnieHAUKYJASAPHOCTD NPSMbIX U IIJIOCKOCTEN 12 bu6sunoTteka [JOK
https://m.edsoo.ru/1c209e37
4 Yrsbel Mexay NpsiMbIMH U IIJIOCKOCTSIMU 10 1 bu6sunoTteka [JOK
https://m.edsoo.ru/1c209e37
5 MHororpaHHUKH 11 1 bu6sunoTteka [JOK
https://m.edsoo.ru/1c209e37
6 O6bEMBI MHOTOTPAaHHUKOB 9 1 Bbub6auoTeka [IOK
https://m.edsoo.ru/1c209e37
7 [loBTOpEHUE: CeYeHus, PACCTOSAHUA U YIJIbl 4 1 Bu6anoTeka [IOK
https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TIPO'PAMME 68 5 0

11 KJIACC

Ne HauMeHoBaHUe pa3/iesioB U TEM KosmyecTBO yacoB JdseKTpoHHbIE (I1MPpOoBbIe) 06pa3oBaTebHbIE
n/m nporpaMMel Bcero| KoHTposbHBIE [lpakTHYeCKue pecypcebl
paboThI paboThI
1 Tesia BpaleHus 12 bubanoreka LIOK
https://m.edsoo.ru/1c209e37
2 O6BEMBI TEs 5 1 bubaunoreka LIOK
https://m.edsoo.ru/1c209e37
3 BeKTopbl U KOOpAUHATHI B 10 1 BubsauoTteka LLOK
NPOCTPaAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpeHUEe, 0600611IeHHE, 7 1 bubauoreka LIOK
cUCcTeMaTHu3alus 3HAaHUMN https://m.edsoo.ru/1c209e37
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Ne HaumMeHoBaHMe pa3ziesioB U TeM KosinuecTBo yacoB JnekTpoHHbIEe (UPOBbIE) 06pa30BaTEbHbIE
n/n porpaMMel Bcero| KoHTposibHBIE IpakTHYecKue pecypeel
paboThI paboThI
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOTPAMME
MNOYPOYHOE INIAHUPOBAHUE
10 KJIACC
Ne Tema ypoka KosinyecTBo 4acoB Jata JJiIeKTpOHHbIE [UPPOBBIE
n/n Bcero| KouTtposbhbie | ITpakTuueckue | H3Y1€HHA obpa3oBaTesIbHbIE PECYPCHI
paboThI paboThI
1 |OcHOBHbIE IOHAATHSA CTEPEOMETPHUM: TOUKA, IIpsAMas, 1 bu6bsaunoteka [JOK
IJIOCKOCTB, NIPOCTPaHCTBO. [IpaBuia u306paxeHus https://m.edsoo.ru/aecc77cd
Ha pUCYHKax: U300pakeHHUs MJI0CKOCTEH,
napaJijieJibHbIX NPAMbIX (OTPE3KOB), CepeIMHbI
OTpe3Ka
2 [loHATHA: NepeceKarolMecs MJI0CKOCTH, 1 bubanoreka LIOK
nepecekarluecs npsiMasi 1 J0CKoCThb https://m.edsoo.ru/2d8a9c¢99
3 [ToHaTUA: IepeceKarolecs MJA0CKOCTH, 1 bubanoreka LIOK
nepecekarluecs npsiMas v jioCKoCTb https://m.edsoo.ru/db685e73
4 |3HAaKOMCTBO C MHOI'OTPaHHMKaMHU, U300paXkeHHe 1 Bu6auoTteka LJOK
MHOTOTPAaHHUKOB Ha PUCYHKaX, Ha POEKMOHHBIX https://m.edsoo.ru/a63959ed
yepTexax
5 |HauyanbHble cBeieHHS 0 Kybe U MUpaMu/ie, ux 1 bub6anoTeka LIOK
pa3BépTKU U Mozeau. Ce4yeHUss MHOTOIPAaHHUKOB https://m.edsoo.ru/b30dff38
6 |HauyanbHble cBefieHHs 0 Kybe U MUpaMu/ie, ux 1 bub6anoTeka LIOK
pa3BéPTKHU U Moiesii. CeyeHUsI MHOTOTPAaHHUKOB https://m.edsoo.ru/3d8ffd32
7 |lloHsiTHe 06 aKCMOMATUY€CKOM NMOCTPOEHUH 1 Bu6auoTteka LJOK
CTEepEeOMEeTPUH: AKCUOMbI CTEPEOMETPUH U https://m.edsoo.ru/0cc5c4fe
CJ1eCTBUS U3 HUX
8 |lloHsiTHE 06 aKCHOMATHUYECKOM IMOCTPOEHUU 1 bu6aunoteka [JOK
CTepeoOMeTpPHUU: aKCUOMBI CTEPEOMETPHUHU U https://m.edsoo.ru/239c8cb4
CNeJICTBUS U3 HUX
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Ne Tema ypoka KosinuecTBO 4acoB Jata JJieKTpOHHbIE [UPPOBLIE
n/n Bcero| Koutposbhbie | [Tpaktuueckue | H3Y1€HHA obpa3oBaTesIbHbIE PECYPCHI
paboThI paboThI
9 [lloHsATHE 06 aKCMOMATHUYE€CKOM IOCTPOEHUHU 1 bu6auoTteka LJOK
CTepeoOMeTpPHUU: AKCUOMBI CTEPEOMETPHUHU U https://m.edsoo.ru/65c6b106
CleJiCTBUSA U3 HUX
10 |IloHATHE 06 aKCHOMATUYECKOM NOCTPOEHUHU 1 bu6bsaunoTteka [JOK
CTEPEOMETPUH: AKCUOMBbI CTEPEOMETPUH U https://m.edsoo.ru/258fc245
C/1e/ICTBUA U3 HUX
11 [B3auMHOe pacnoJsioxXeHue NpsAMbIX B IPOCTPAHCTBE: 1 Bu6auoTteka LJOK
nepeceKarolecs, napajjiesjbHble U https://m.edsoo.ru/1a2520f6
CKpeliBaloLecs npsmble
12 |IlapasiesbHOCTb NPSIMbIX U IIJIOCKOCTEH B 1 bu6saunoTteka [JOK
NPOCTPAHCTBE: NapasijiesibHble IPsIMbIe B https://m.edsoo.ru/93ad36b3
IPOCTPAHCTBE; apaJlJIeJIbHOCTb TPEX NPSAMBIX
13 |Ilapa/iesbHOCTb NPSIMBIX U IIJIOCKOCTEH B 1 bubanoTeka [IOK
npoctpaHcTBe: [[apaniesbHOCTb IPAMOU U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 |YrJbl c coHanpaBJIEHHbIMHA CTOPOHAMU 1 bu6bsunoteka [JOK
https://m.edsoo.ru/9f4071b9
15 [Yros Mexay npsAMbIMU B IPOCTPAHCTBE 1 bu6bsaunoteka [JOK
https://m.edsoo.ru/fe733862
16 |Yrosa mexzay NpAMbIMU B IPOCTPAHCTBE 1 bu6bsaunoteka [JOK
https://m.edsoo.ru/2935a9a0
17 |(llapa/ienbHOCTD NJIOCKOCTEN: NapaJijieJibHble 1 Bu6auoTteka LJOK
IJIOCKOCTH https://m.edsoo.ru/2e18f255
18 |[CBoiicTBa napaJieybHbIX IIJIOCKOCTEN 1 Bu6auoTteka LJOK
https://m.edsoo.ru/e504d656
19 |IlpocTeiiive NpocTpaHCTBEHHbIE PUTYPHI HA 1 Bu6auoTteka LJOK
IJIOCKOCTU: TeTpasjp, Kyb, mapasiiesenumes, https://m.edsoo.ru/4a28dc02
20 |IlocTpoeHue ceyeHUMn 1 Bu6auoTteka LJOK

https://m.edsoo.ru/1d434d0f
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Ne Tema ypoka KosinuecTBO 4acoB Jata JJieKTpOHHbIE [UPPOBLIE
n/n Bcero| Koutposbhbie | [Tpaktuueckue | H3Y1€HHA obpa3oBaTesIbHbIE PECYPCHI
paboThI paboThI
21 |IlocTpoeHue ceyeHUH 1 bu6auoTteka LJOK
https://m.edsoo.ru/ec26fe5d
22 |KoHTposbHas paboTa no TeMe "[IpsiMble u 1 1 bu6auoTteka LJOK
NJIOCKOCTH B IIpoCcTpaHCTBe. [lapasiesibHOCTD https://m.edsoo.ru/9a0a9e56
NpsIMbIX U IIJIOCKOCTEX"
23 |llepneHAUKYJSIPHOCTb NPSIMOM U MJIOCKOCTH: 1 bu6bsaunoteka [JOK
NepreHUKyJIdpHblIe IpsIMble B IPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 |IlpsaMble napaJijiesibHble U IlepleHAUKYIsSIpHbIe K 1 bu6bsaunoTteka [JOK
IIJIOCKOCTH https://m.edsoo.ru/0ac11c95
25 |llpsiMble mapaJiyie/ibHbIe U IEPIEeHIUKYJISIpHbIE K 1 bu6saunoTteka [JOK
IIJIOCKOCTH https://m.edsoo.ru/ba545966
26 |Ilpu3Hak nepneHAUKYJSAPHOCTH IPAMOU U 1 Bu6auoTteka LIJOK
IIJIOCKOCTH https://m.edsoo.ru/f85bfc46
27 |llpu3Hak neprneHAUKYJAPHOCTH IPAMOU U 1 Bu6auoTteka LJOK
MJIOCKOCTH https://m.edsoo.ru/79165d15
28 |TeopeMa 0 npsAMOM NepneHAUKYJIAPHON NJIOCKOCTH 1 Bu6auoTteka LJOK
https://m.edsoo.ru/635c5087
29 |TeopeMa o NpsAMOM NepHeHAMKYJIAPHON IJIOCKOCTH 1 bu6bsunoteka [JOK
https://m.edsoo.ru/bd3745f8
30 |TeopeMma o npsAMOM NepHeHAMKYJIAPHON IJIOCKOCTH 1 bu6bsaunoteka [JOK
https://m.edsoo.ru/7d18834b
31 |llepneHJUKYJIAp U HAKJIOHHBIE: PACCTOSAHUE OT 1 Bubsnoreka LIOK
TOYKH [10 JIOCKOCTH, PACCTOSTHUE OT MPSMOU [0 https://m.edsoo.ru/33c477d3
IJIOCKOCTH
32 |(llepneHAVKYJISAP U HAKJIOHHBIE: PACCTOSHUE OT 1 bub6anoTeka [IOK
TOYKHM J10 [IJIOCKOCTH, PAaCCTOSIHUE OT NPSIMOM /10 https://m.edsoo.ru/66fefadd
IJIOCKOCTH
33 |llepneHAUKYJIAp U HAKJIOHHBIE: PACCTOSHUE OT 1 Bu6snoTeka LIOK

TO4YKHU A0 IIJIOCKOCTH, paCCTOAHHUE OT HpHMOﬁ A0
IMJIOCKOCTH

https://m.edsoo.ru/a5b7b8e3
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Ne Tema ypoka KosinuecTBO 4acoB Jata JJieKTpOHHbIE [UPPOBLIE

n/n Bcero| Koutposbhbie | [Tpaktuueckue | H3Y1€HHA obpa3oBaTesIbHbIE PECYPCHI

paboThI paboThI

34 |IlepneHMKyJIp U HAKJIOHHbIE: pACCTOSAHUE OT 1 bu6auoTteka LJOK
TOYKH 10 [IJIOCKOCTH, paCCTOSTHUE OT NMPSAMOU [0 https://m.edsoo.ru/dbee22bc
IJIOCKOCTH

35 |¥Yr/bl B IpOCTPaAHCTRBE: YToJ MEeXAY NMPSMOU U 1 bu6bsaunoTteka [JOK
IJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 |/lByrpaHHbI# yroJ, JUHEWHBIN YTOoJ ABYTPAHHOTO 1 bu6bsaunoteka [JOK
yrja https://m.edsoo.ru/5faOb3ce

37 |AByrpaHHbI# yroJ, JMHEWHBIN YToJ ABYTPAHHOTO 1 bu6bsaunoTteka [JOK
yrja https://m.edsoo.ru/c7c777ed

38 |llepneHgUKyJISIPHOCTD MJIOCKOCTEMN: IPU3HAK 1 Bu6snoreka LIOK
NeprneHAUKYJASIPHOCTH ABYX IJIOCKOCTEN https://m.edsoo.ru/ec3e2da3

39 |llepneHAUKYJSAPHOCTD JIOCKOCTEN: MPU3HAK 1 Bbub6anoTeka LIOK
NepHeHUKYJIAPHOCTH ABYX IIJIOCKOCTEN https://m.edsoo.ru/ed9e2a8e

40 |[llepneHAVKYJSAPHOCTD JIOCKOCTEMN: IPU3HAK 1 bub6anoTeka [IOK
NepreHJUKYJSIPHOCTH ABYX MJIOCKOCTEN https://m.edsoo.ru/ba75dc57

41 |[TeopeMa o Tpéx nepneH UKyaApax 1 Bu6auoTteka LJOK

https://m.edsoo.ru/e4972cdc

42 |TeopemMa o Tpéx nepneHJUKyAApax 1 bu6bsunoteka [JOK

https://m.edsoo.ru/52188a7d

43 |Teopema o Tpéx nepneHJUKyAApax 1 bu6bsaunoteka [JOK

https://m.edsoo.ru/9f246736

44 |KoHTpoJsibHasl paboTa 1o TeMam 1 1 bu6bsaunoteka [JOK
"[lepnieHAUKYJISIPHOCTb NPSMBIX U JIOCKOCTEN" U https://m.edsoo.ru/5b971ef3
"Yriibl Mex/ly NPSAMBIMU U IJIOCKOCTSAMU"

45 |TloHATHE MHOTOTPAaHHUKA, OCHOBHbIE 3JIEMEHTHI 1 Bu6auoTteka LJOK
MHOTOTPAaHHUKA, BbINYKJ/Ible U HEBBINYKJIblE https://m.edsoo.ru/2d24e873
MHOTOIPaHHUKH; pa3BEéPTKA MHOTOrpaHHUKA

46 |Ilpusma: n-yrosibHas Npr3Ma; TpaHU U OCHOBAHUA 1 bu6bsaunoTeka [JOK

I[MPpU3MBbI; IpAMad U HAKJIOHHAA ITIPHU3MBbI; OOKOBas U
IMOJIHAA MMOBEPXHOCTDb MPHU3MBbI

https://m.edsoo.ru/b4ad63ad
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Ne Tema ypoka KosinuecTBO 4acoB Jata JJieKTpOHHbIE [UPPOBLIE
n/n Bcero| Koutposbhbie | [Tpaktuueckue | H3Y1€HHA obpa3oBaTesIbHbIE PECYPCHI
paboThI paboThI
47 |llapannenenunen, NpsAMOyTroJbHbIU 1 bu6auoTteka LJOK
napaJsijieJienunes; U ero CBomcTaa https://m.edsoo.ru/8a7be683
48 |I[lupamupa: n-yrosibHasg NMpaMu/a, F'paHyu U 1 bu6auoTteka LJOK
OCHOBaHME MMPAMU/Abl; 60OKOBas Y MOJIHASA https://m.edsoo.ru/fb1cd0a5
NOBEPXHOCTb NUPaMU/ibl; IPaBUJIbHAA U YCeuéHHas
nvpamusa
49 |IlpaBuJibHble MHOTOTPAHHUKU: IOHATHUE 1 Bu6auoTteka LJOK
IIPaBUJIbHOTO MHOTOTPaHHHUKA; IPaBUJIbHAA IpU3Ma https://m.edsoo.ru/074c8865
Y IIpaBUJIbHAsA NMpPaMU/a; IpaBUJIbHasA TpeyrosbHas
NYMpaMHU/ia U IPaBUJIbHBIA TETPa3/p; KyO
50 |IlpeacraBjieHUe 0 NPaBUJIbHbIX MHOTOIPAaHHUKAX: 1 bu6saunoTteka [JOK
OKTa3Ap, A0AEeKasIp U UKOCAP. https://m.edsoo.ru/a0fdd5bf
51 |CuMMeTpus B IPOCTPAHCTBE: CHMMETPUS 1 Bu6auoTteka LJOK
OTHOCHUTEJIbBHO TOYKH, IPAMOH, IIJIOCKOCTH. https://m.edsoo.ru/b9e777d9
JJieMeHThl CHMMETPUU B IUPAMHU/AAX,
napaJijiesienuiesax, IpaBUJIbHbIX MHOTOTPAaHHUKAX
52 |Bpluuc/ieHue 3J1eMEHTOB MHOTOTPaHHUKOB: PE6Da, 1 Bu6auoTteka LJOK
JiMaroHaJiy, yrJbl https://m.edsoo.ru/6cdbecef
53 |Ilnomaab 60KOBOM MOBEPXHOCTHU U MOJHOMU 1 bubanoreka LIOK
MOBEPXHOCTH NMPSMOU NPU3MBbI, IJIOIIAAb https://m.edsoo.ru/37d84157
OCHOBaHUM, TeopeMa 0 60KOBOU NOBEPXHOCTHU
NpSAMOU NPU3MBI
54 |Ilnouiaab 60KOBOM MOBEPXHOCTU U MOBEPXHOCTHU 1 bub6anoTeka LIOK
NpaBUJIbHOU NUPAMU/bl, TEOpPEMA O MJIOIAAU https://m.edsoo.ru/5603e30b
O6OKOBOW MOBEPXHOCTU yCEYEHHOM MHUPAMU/Ibl
55 |KoHTpoJsibHas paboTa no teMe "MHOTorpaHHUKH" 1 1 bu6saunoteka [JOK
https://m.edsoo.ru/a95f5c04
56 |(IloHaTue 06 06bEME 1 bubaunoreka LIOK

https://m.edsoo.ru/7ad0020b
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Ne Tema ypoka KosinuecTBO 4acoB Jata JJieKTpOHHbIE [UPPOBLIE
n/n Bcero| Koutposbhbie | [Tpaktuueckue | H3Y1€HHA obpa3oBaTesIbHbIE PECYPCHI
paboThI paboThI
57 |O6bEM nupamMuabl 1 Bub6anoTeka LIOK
https://m.edsoo.ru/235171b3
58 |06bEM nupamuabl 1 Bub6anoTeka LIOK
https://m.edsoo.ru/f47dfefd
59 |06bEM nupamMuabl 1 Bbub6anoTeka LIOK
https://m.edsoo.ru/79c¢10312
60 |O6BEM mUpaMUAbI 1 bubanoTeka LIOK
https://m.edsoo.ru/2faadc3f
61 |O6BEM NPHU3MBI 1 bu6bsaunoteka [JOK
https://m.edsoo.ru/79853608
62 |06 bEM NPHU3MBI 1 bu6bsaunoTteka [JOK
https://m.edsoo.ru/1e053890
63 |06 bEM NPHU3MBI 1 bu6bsaunoTteka [JOK
https://m.edsoo.ru/482d3f51
64 |KoHTpoJsibHasg paboTa no teMe "O6bEMbBI 1 1 bu6bsaunoteka [JOK
MHOTOIPaHHUKOB" https://m.edsoo.ru/28a6573c
65 |[loBTOpeHHe, 060611leHHe CUCTeMAaTU3alusl 3HAaHUH. 1 Bu6auoTteka LJOK
[locTpoeHue ceueHU B MHOTOTpaHHUKE https://m.edsoo.ru/098bedad
66 |IloBTOpeHUE, 060061EHHE CUCTeMAaTU3allUsl 3HAHUH. 1 bubanoreka LIOK
BeluuciieHre pacCTOSTHUM: MeX/1y ABYMS TOUYKAaMH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IPSIMOM, OT TOYKH JI0 IIJIOCKOCTH, MEXAY
CKpeLUBAIIUMUCA NPSIMbIMU
67 |HUToroBasi KOHTpoJIbHas paboTa 1 1 bub6anoTeka [IOK
https://m.edsoo.ru/b9146bc0
68 |IloBTOpeHUE, 0600IEHHE CUCTeMAaTHU3allusl 3HAHU M. 1 Bubaunoreka LIOK
BbluuciieHHe YTJI0B: MeX/1y CKpeLMBaUMUCS https://m.edsoo.ru/56765e8b
NPSIMbIMHU, MEXY NPSIMOU U MJIOCKOCTbIO,
JIBYyTPaHHbIX YTJIOB, YTJIOB MEX/Y MJIOCKOCTSIMHU
OBUIEE KOJTMYECTBO YACOB I10 ITIPOTPAMME 68 5 0

11 KJIACC
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Ne Tema ypoka KosinyecTBO yacoB Hata JyieKTpOHHBIE UPPOBBIE
n/o Bcero| Komrposbhbie | IpakThueckue | M3YI€HAA 06pa3oBaTeJsIbHbIE PeCcypChl
paboThl paboThl
1 |Cdepa u map: ueHTp, pafguyc, AMaMeTp; IJI0Lalb 1 BubanoTeka LIOK
MOBEPXHOCTHU chepbl https://m.edsoo.ru/0341bc2b
2 |BsauMHoOe pacnoJsioxkeHue chephl U MJI0CKOCTH; 1 bu6auoTteka LIJOK
KacaTeJibHas JI0CKOCTb K chepe; maoumaab chepol https://m.edsoo.ru/bed12a43
3 |H3o06pakeHue chepsnl, mapa Ha MJI0CKOCTU. CeyeHUs 1 BubanoTeka LIOK
mapa https://m.edsoo.ru/bc15f7f2
4 |llunuHApUYEeCcKasi IOBEPXHOCTh, 00pasyolue 1 bubanoTeka [IOK
UJIMHPUYECKOU TOBEPXHOCTH, OCh LIUJIUHAPHUYECKON https://m.edsoo.ru/6054b8c1
MOBEPXHOCTH
5 |llunuHAap: ocHOBaHHS U 60KOBasi TOBEPXHOCTD, 1 bubaunoTeka [JOK
o6pasymolas U 0Cb; MJI0LA/Ab O0KOBOU U MOJIHOU https://m.edsoo.ru/188f6216
NOBEPXHOCTH
6 |H306paxkeHue UUIMH/PA Ha IIJIOCKOCTU. Pa3BEépTKa 1 bub6anoTeka [IOK
yuanHApa. CeueHus quanHApa (MJI0CKOCThIO, https://m.edsoo.ru/016e25eb
napaJijieJibHOU WU NMePHeHAUKYASPHON OCU LIUJIUHAPA)
7 |KoHHyeckast HOBepPXHOCTb, 06pa3yrole KOHUYeCKOn 1 bu6bsaunoTeka [JOK
IIOBEPXHOCTH, OCh ¥ BEPLIMHA KOHUYECKOU IOBEPXHOCTHU https://m.edsoo.ru/c94ba09b
8 |KoHyc: ocHOBaHMe Y BeplIMHA, 06pasyolas U 0Ch; 1 Bu6auoTteka LJOK
NJ101113/1b 60KOBOM U MOJIHON MOBEPXHOCTHU https://m.edsoo.ru/897dd3b2
9  |YceuéHHbIN KOHYC: 06pasyollye U BbICOTA; OCHOBAaHUA | 1 bub6anoTeka LIOK
60KOBasi IOBEPXHOCTb https://m.edsoo.ru/1468bab3
10 |M306paxkeHHe KOHYyca Ha MJIOCKOCTHU. Pa3BépTka koHyca. | 1 Bu6auoTteka LJOK
CeueHust KoHyca (MJI0OCKOCTHIO, TapasiieJbHON https://m.edsoo.ru/0Obdelbe8
OCHOBAaHHUIO, U MJIOCKOCTHI0, IPOXOJsilel uepe3
BEPLIKHY)
11 |Kom6uHauus TeJ BpallleHUsI U MHOTOIPAaHHUKOB 1 Bubaunoreka LIOK
https://m.edsoo.ru/3cef10e5
12 |MHororpaHHHUK, ONKMCaHHbIN 0K0JIO chepbl; chepa, 1 Bu6auoTteka LJOK

BIIMCaHHAd B MHOTI'OI'PpaHHHK HWJIK B T€JIO BPpallleHUuA

https://m.edsoo.ru/0b136158
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Ne Tema ypoka KosinyecTBO yacoB Hata JyieKTpOHHBIE UPPOBBIE
n/n Bcero| Koutposbibie | Tpakruueckue | H3Y1€HH obpa3oBaTe/ibHble pecypChl
paboThl paboThl
13 |I[lonsTHe 06 06bEéMe. OCHOBHBbIE CBOMCTBA 06 BEMOB TeJI 1 bubanoreka LIOK
https://m.edsoo.ru/26a03fb7
14 |06BéM UMANHAPA, KOHYCa 1 Bbub6auoTeka LIOK
https://m.edsoo.ru/5513d87b
15 |O6BéM mapa v miomab chepsl 1 BubanoTeka LIOK
https://m.edsoo.ru/d189bde2
16 |[logo6HbIE Tes1a B mpocTpaHCTBe. COOTHOLIEHUS MEXAY 1 Bu6auoTteka LIJOK
NJIOIA/IIMU MTOBEPXHOCTEN, 06'bEMaMH MOA0OHBIX TeJI https://m.edsoo.ru/810cfleb
17 |KoHTpoJibHas pa6boTa no TemMaM "Tesia BpalieHus" 1 1 1 bu6aunoTeka [JOK
"06beMbl Tes1" https://m.edsoo.ru/4a33a8ab
18 |BeKTop Ha IJIOCKOCTH U B IPOCTPAHCTBE 1 bu6saunoTteka [JOK
https://m.edsoo.ru/5caefclb
19 |CnoxxeHue ¥ BBIYMTAaHHE BEKTOPOB 1 bu6anoTeka LIOK
https://m.edsoo.ru/23f4f089
20 |YMHOXXeHHe BEKTOpa Ha YUCJIO0 1 bub6anoTeka LIOK
https://m.edsoo.ru/dee379eb
21 |PassiokeHMe BEKTOpaA [0 TPEM HEKOMILJIAaHAPHBIM 1 Bu6auoTteka LJOK
BeKTOpaM. [IpaBusio napasuiesnenunesa https://m.edsoo.ru/a28fd74e
22 |PelueHue 3a/1a4, CBI3aHHbIX C IPMMEHEHUEM IIPaBUJI 1 Bu6auoTteka LJOK
JIeUCTBUM C BEKTOpaMH https://m.edsoo.ru/5a827900
23 |KoopAMHaTHO-BEKTOPHBIA MeTO/, IPU pelleHUn 1 Bu6auoTteka LJOK
reoMeTpUYECKHUX 3a/1a4 https://m.edsoo.ru/d3alfe30
24 |[IpssMoyroJsibHasi cCUCTEMA KOOPAWHAT B IPOCTPAHCTBE. 1 bu6sunoteka [JOK
KoopauHaTel BekTopa. [IpocTeliive 3a/ja4u B https://m.edsoo.ru/48db7058
KOOp/IMHATax
25 |Vron mexnay BekTopamMu. CKaJIsipHOe MPOU3BeieHUE 1 bub6anoTeka [IOK
BEKTOpPOB https://m.edsoo.ru/725effc4
26 |BbluMc/eHME YTJIOB MEXAY NPSAMBIMU U MJIOCKOCTAMU 1 Bu6auoTteka LJOK

https://m.edsoo.ru/8efbe78e
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Ne Tema ypoka KosinyecTBO yacoB Hata JyieKTpOHHBIE UPPOBBIE
n/o Bcero| Komrposbhbie | IpakThueckue | M3YI€HAA 06pa3oBaTeJsIbHbIE PeCcypChl
paboThl paboThl
27 |KoHTposibHas paboTta no TeMe "BekTopbl U KoopAuHaThHI | 1 1 bu6auoTteka LIJOK
B [IPOCTPAHCTBE" https://m.edsoo.ru/77c22fc5
28 |lloBTOpEHUE, 06061IEHUE U CHCTEMATHU3aLUsl 3HAHUH. 1 bubanoreka LIOK
OcHoBHbIe GUTYpPBHI, GAKTHI, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IJIAaHUMETPUHU
29 |lloBTOpEHUE, 0600IEHHE U CHCTeMATHU3aLMsI 3HAHUH. 1 bu6smoTteka LJOK
OcHoBHbIe ¢durypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
NJIAHUMETPUU
30 |I[loBTOpeEHHE, 06006IEHUE U CUCTEMATU3ALUSA 3HAHU M. 1 bubanoreka LIOK
3aa4yM NJIaHUMETPUU U METO/Ibl UX pellleHUs] https://m.edsoo.ru/7491efe0
31 |IloBTOpEHME, 0600IEHHE U CUCTEMATHU3AIUSA 3HAHUM. 1 bubanoreka LIOK
3asayM JIaHUMETPUU U METO/Ibl UX pellleHUs https://m.edsoo.ru/4dffda97
32 |IloBTOpEHME, 0600IEHHE U CUCTEMATHU3AIUSA 3HAHUM. 1 bubanoreka LIOK
OcHoBHbIe GUTYpPBI, GAKThI, TEOPEMbI Kypca https://m.edsoo.ru/74b2ad91
CTEpeoMeTpUM
33 |WToroBasi KOHTpOJIbHAsS paboTa 1 1 bub6anoTeka LIOK
https://m.edsoo.ru/ec24dfc2
34 |I[loBTOpeHHE, 060061eHUE U CUCTEMATHU3AIUS 3HAHUU 1 bubanoreka LIOK
https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34 3 0
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJBHOM

INPOI'PAMMBI
10 KJIACC
Kon u o
PR IIpoBepsieMble NpeIMeTHbIE Pe3y/IbTaThl 0CBOEHHs OCHOBHOI 00pa30BaTe/bHOI
e NPOrpaMMbl cpeiHero od1ero 00pa3oBaHms
7 I'eometpus
7.1 OnepupoBaTh NOHATHSIMH: TOYKA, ITpsiMasi, INOCKOCTh
7.2 IIpUMeHSITh aKCHOMBI CTEPEOMETPUH U CIIEACTBHS M3 HUX IPH PEIICHHH TeOMETPHUECKUX 3a4a4
7.3 OnepupoBaTh NOHITHIMH: APaAJUIEILHOCTD U MEPHEHANKYISIPHOCTD NPSIMBIX M ITOCKOCTEH
7.4 KrnaccudunmpoBaTh B3aUMHOE pacioIOKEHHE MPSMBIX M TUIOCKOCTEH B IPOCTPAHCTBE
75 OnepupoBaTh NOHATHAMHE: IBYTPaHHBIH YToJl, TPaHy ABYTPaHHOTO yIia, peOpo ABYrpaHHOTO yIiia,
JIMHEHHBIM yron ABYTPaHHOIO yIiia, IpajycHasi Mepa JIBYTPaHHOIO yria
76 OmnepupoBaTh MOHATHAMI: Mi{ororpaHHHK, BBITYKJIBIA W HEBBITYKIIBI MHOTOTPaHHHUK, JIEMEHTEI
MHOTOTPaHHHKA, ITPAaBHIBHBII MHOTOTPAaHHHK
77 PacriosHaBaTh OCHOBHBIE BHABI MHOTOTPaHHUKOB (IMpaMHIa, NpPU3Ma, NPAMOYTOJIBHBIN
' napaiesenunes, Kyo)
KrnaccugunupoBats MHOTOIpaHHUKH, BBIOHMpAas OCHOBAHUS IJIS KIACCU(UKALUK (BBINYKIbIE U
7.8 HEBBINYKJIble MHOI'OTPAaHHUKH, NPAaBWIBHbIE MHOTOTPAaHHUKH, NMPSMble Y HAKJIOHHBIE IPU3MBI,
napauIesIenuIe bl )
7.9 OmnepupoBaTh NOHATHSIMH: CEKYIIas INIOCKOCTb, CEUCHNE MHOTOIPAHHHUKOB
7.10 OOBSICHATH IPUHIUIIBI HOCTPOEHHSI CEUeHUH MHOTOTPAHHUKOB, UCIIOJIB3Ysl METO]] CJIE/IOB
711 CtpouTh ceueHNs MHOTOTPAaHHNKOB METOJIOM CIIE/IOB, BBITIOJIHATE (BEIHOCHBIE) TNIOCKHE YePTEKH
' U3 PUCYHKOB IPOCTBIX 00bEMHBIX (DPUTYpP: BUI CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXKACHHE T'€OMETPUUECKHX BEIWYMH IO 00paslaM WM ajJropHUTIMaM,
712 MPUMEHSI N3BECTHBIC aHATTMTHYECKHE METO/II IIPH PEIIEHNH CTaHAAPTHBIX MaTEMaTHYECKHX 3a1a
' Ha BBIYMCIICHWE PACCTOSHUI MEXAYy IBYMS TOYKAMH, OT TOYKH JIO NPSAMOH, OT TOUKH
JI0 INIOCKOCTH, MEKAY CKPEIUBAIOLITIMUCS IPSIMBIMU
Pemate 3amaun Ha HaXOXICHHWE TEOMETPHUYCCKHX BEIMYMH II0 00pasliaM WM allrOpHTMaM,
713 MPUMEHSI N3BECTHBIC aHATTMTHYECKHE METO/IBI [P PEIIeHNH CTaHAAPTHBIX MaTEMaTHUECKHX 3a1a4
' Ha BBIYHCIICHHE YIJIOB MEXIY CKPEIIMBAIOIIUMUCS MPSMBIMH, MEXKIY HPSAMOH U IUIOCKOCTBIO,
MEX]1y TJIOCKOCTSIMH, JIByIPaHHbBIX YIJIOB
Borancnars 00bEMBI 1 TUTOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (TIPU3Ma, MUPaMUa) C PUMEHe-
7.14 HHUEM (HOPMYII, BEIYUCIISATE COOTHOIMIEHHUS MEX/Ty IUTOIAAIMHU IIOBEPXHOCTEH, 00bEMaMU MOJOOHBIX
MHOTOI'PAaHHHKOB
715 OmnepupoBaTh MOHATHSAMHU: CHMMETPHS B IPOCTPAHCTBE, HEHTP, OCh M INIOCKOCTH CHMMETPHH,
IIEHTP, OCh M IIIOCKOCTh CUMMETPHHU (PUTYpBI
716 W3Bnekats, mpeoOpa3oBBIBATE M HHTEPIPETHPOBATH WHPOPMAIMIO O IPOCTPAHCTBEHHBIX
' reOMEeTPHYECKNX (PUTrypax, IpeICTAaBICHHYIO Ha YepTe)Kax M PUCYHKAX
717 [IpumensTs reoMeTprudeckue GaxThl UL PEIICHNUS CTEPEOMETPHUECCKUX 3a/1ad, MPEAIOIararomnx
' HECKOJIBKO [IIaroB PEHICHHs, €CIIH yCIOBHSI TPUMEHEHU 3aJaHbl B SIBHOH hopme
718 [IpumeHATH MpocTeline MPOrpaMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHKAI[HOHHBIE CHCTEMBI
' IIPU pelIeHUH CTEPEOMETPUUECKUX 3a/1a4
719 [IpuBOIUTH MPHMEPHI MATEMATHUECKIX 3aKOHOMEPHOCTEH B ITPUPOJIE U KHU3HHU, PACIIO3HABATH MIPO-
' SIBJICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE
720 [IpuMeHsTh MoNTy4eHHbIe 3HAHUS Ha [TPaKTHKE: aHATM3UPOBATh PeajbHbIC CUTYalluH U IPUMEHSTh
' M3y4YCHHBIC TOHSATHS B IMPOIECCe TOMCKA PEIICHUS] MaTeMaTHYeCKH C(hOPMYINPOBAHHON




Kon

IIpoBepsieMble MpeIMeTHBIE Pe3yJIbTATHI OCBOEHHS OCHOBHOW 00pa30BaTeIbHOI

TpoBEpsEMOro NpOrpaMMBbl CpeiHero 001ero 0opa3oBaHus
pe3yJabTaTa
po0JIeMBI, MOAEIHPOBATH PeabHBIC CUTYALlNH Ha S3BIKE TEOMETPHH, UCCICIOBATh TOCTPOCHHBIE
MOJICITH C HCIIONh30BAHHEM TI'€OMETPUYCCKUX IOHATUH M TEOopeM, ammapara aureOpbl, pelrath
MPaKTUYCCKHE 331a4H, CBSI3aHHBIE C HAXOXKIICHHEM TeOMETPUICCKUAX BEIINIHNH
11 KIIACC
Kon . .
IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
MPOBEPHEMOTO NPOrpaMMBbl CpeHero oo1ero 00pasoBaHus
pe3yJbTara
6 I"'eomerpusi
OneprpoBaTh MOHATHAMHU: LWIMHAPHYECKAs TOBEPXHOCTh, OOpa3yIOIIUEe MUIHHIPUICCKOM
6.1 MOBEPXHOCTH, IIIJIMHP, KOHIHYECKAsl TIOBEPXHOCTh, 00pa3yromie KOHMYECKOH ITOBEPXHOCTH, KOHYC,
chepryeckas MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (IWIMHIP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI TTOJTyYEHHS TeJI BPAICHUS
6.4 KitaccudunmpoBats B3anMHOE pactiojoXeHHe Chephbl U TNTOCKOCTH
6.5 OneprpoBaTh MOHITUSMHE: [IAPOBOM CETMEHT, OCHOBaHHE CETMEHTA, BRICOTA CETMEHTA, IIapOBOIl
' CIJIOH, OCHOBaHHE IIAPOBOTO CJIOsI, BRICOTA IIIAPOBOTO CIIOSI, IAPOBOH CEKTOP
6.6 Boraucnate 00BEMBI W IDIOMIAAM MOBEPXHOCTEH TeN BPAILICHUS, T€OMETPUYECKHUX TENl C
' npuMeHeHueM QopMyIl
6.7 OmneprpoBaTh TOHATUSMI: MHOTOTPAaHHHUK, BIIICAHHEIH B Chepy U ONMCAHHBINA OKOJIO cepsl, cdepa,
BITMCAHHAsI B MHOTOTPAaHHHK FITH TEJIO BPAIIICHHUS
6.8 BBIUHCIIATH COOTHONICHHUS MEXK Ty TUIONIASIMA IOBEPXHOCTEH 1 00bEMaMHU TOTOOHBIX TEJ
6.9 M300paxath n3ydaemple GUryphl OT PYKH ¥ ¢ IPUMEHEHHEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB
6.10 BrInonHATh (BBIHOCHBIC) TUIOCKUE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BHJ CBEPXY,
' COOKY, CHU3Y; CTPOUTH CEUCHHS TEJI BPaIllCHHs
6.11 W3Bnexars, MHTEPIIPETHPOBATH U IPEOOPA30BEIBATE HH(POPMAITUIO O IIPOCTPAHCTBEHHBIX T€OMETPH-
' yeckux (HUrypax, mpecTaBJICHHYIO Ha YePTEKaX U PHCYHKAX
IpumensTh TeoMeTpuueckre (HakThl TS PEUICHUS CTEPEOMETPHUCCKHX 3a1au, MPEIMoIararIimx
6.12 HECKOJIBKO 11aroB PEHICHHsI, €CIIH YCIOBUS MPUMEHEHUsI 33]1aHbI B sIBHOH hopme
6.13 OnepHpoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
BrITOMHATE AEHCTBHS CIIOKEHUS BEKTOPOB, BEIUNTAHUS BEKTOPOB M YMHOKEHUS BEKTOpa Ha YHCIIO,
6.14 OOBSICHATH, KAKAMH CBOHCTBAMH OHU 00JIAIaI0T
6.15 IIpumensaTs npaBuIIo NapajieNenunesa npy cI0KeHUH BEKTOPOB
OneprpoBaTh MOHATHAMH: JCKAPTOBBI KOOPAWHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYJbL BEKTOpa,
6.16 PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YTOJ MEXIY BEKTOPAMU, CKAISIPHOE HPOU3BEACHUE
BEKTOPOB, KOJUTMHEAPHBIE W KOMIUTAHAPHBIE BEKTOPHI
HaxomuTh cymMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKITY BEKTOPAMH, CKAISPHOE
6.17 POM3BEICHAE, PACKIAIHIBATh BEKTOP MO JIBYM HEKOJTHHEAPHBIM BEKTOpaM
6.18 3anaBath MIIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOPIHMHAT
6.19 Pemate mpocreiiire reoMeTpuiIecKue 3aJa4y Ha IPUMEHEHNE BEKTOPHO-KOOPIUHATHOTO METO/1a
Pemrate 3amaun Ha JOKA3aTEIHCTBO MATEMAaTHUCCKUX OTHOIICHUHA W HAXOXKICHUE TCOMETPHUECKUX
6.20 BEJIMYHH 110 00pa3IaM WK aITOPUTMAM, PUMEHSISI H3BECTHBIC METOIBI ITPH PEIICHUN CTaHAaPTHBIX
MaTeMaTHYCCKUX 33734




Kon

IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTaThl 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbHO

NpoBePsIeMOro
NMPOrpaMMbl CpeIHero 001ero 06pa3oBaHus
pe3yJbTara
5 [IpumensiTe mpocTeiiiime MpOorpaMMHBIE CPEICTBA U DIIEKTPOHHO-KOMMYHHUKAITMOHHBIE CHCTEMBI

6.21 TP PENICHIH CTEPEOMETPHUIECKIX 3a/1a4
[IpuBoANUTH TpUMEpPHI MATEeMAaTUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE M KWU3HU, PACIIO3HABATH

6.22 ITPOSIBJICHHNE 3aKOHOB I'COMETPHUU B HCKYCCTBE
[TpumenHsTh MOTy4YCHHBIC 3HAHUS HAa MPAKTHUKE: aHAIM3UPOBATH PEANbHBIC CUTYAIlMH U PUMEHSTD
W3yYEHHBIC OHATHSA B ITPOIIECCE TIONCKA PEIICHUS MAaTeMaTHIeCKH C(OPMYITHPOBAHHOM TIPOOIIEMBI,

6.23 MOJCIUPOBATL PCAJIBHBIC CUTYAIIUU Ha A3BIKC TCOMETPUU, UCCIICAOBATh TIOCTPOCHHBIC MOACIIN C UC-
IMOJIb30BAHUEM T'€OMETPUICCKUX IMOHATHH H TCOpPEM, almapara anre6p1>1, peuratb NPAKTUYCCKUC
3aa4M, CBA3AHHBIC C HAXOXKIACHUEM I'COMETPHUICCKUX BEIINYUH

HNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kox

ITpoBepsieMblii 3JIEMEHT COTeP:KAHMS

7

['eomeTpus

7.1

OCHOBHBIE  TTOHSATHS CTEpCOMETPHHU. Toqxa, npsMas, IJIOCKOCTb, MPOCTPAHCTBO. Iloustue 06
AKCHUOMATHUYCCKOM ITOCTPOCHUHN CTEPCOMETPHUHN: AKCHUOMBI CTEPECOMETPUN U CJICACTBUA U3 HUX

7.2

B3aumHOe pacnonokeHue NpsiMbIX B IPOCTPAHCTBE: IEPECEKAIOIINECS, TaPAIUIEIBbHBIE U CKPELIUBAOIIUECS
npsimele. [TapanieasHOCTh NPSAMBIX U TUIOCKOCTEHN B MMPOCTPAHCTBE: MapajljiebHbIE NMPSIMbIE B IPOCTPAHCTBE,
apajuieIbHOCTh TpEX MPSMBIX, MapaJuIENbHOCTh MPAMOU H IUIOCKOCTH. Vsl
C COHAIPaBJIEHHBIMM CTOPOHAMH, YTOJI MEXIY NpPSMBIMU B MpPOCTpaHCTBE. [lapayuienbHOCTh MIIOCKOCTEM:
napajulebHbIe TNIOCKOCTH, CBOMCTBA MapalieNIbHBIX TuIockocTel. [IpocTelime npocTpaHCTBEHHbIE (DUTYPHI
Ha IUIOCKOCTH: TETPayAp, KyO, napaisienaenunes, IoCTPOSHUE CeUeHUN

7.3

[lepneHUKYIAPHOCT MPSIMOM M IUIOCKOCTU: MNEPHEHIUKYISIPHbIE NpSAMBIE B IMPOCTPAHCTBE, MPSAMBIE
napajjieibHble U NMEPHeHIUKYISIpPHbIE K IUIOCKOCTH, MPU3HAK NEPIEHAUKYISIPHOCTH HPSAMON U ILUIOCKOCTH,
TeopeMa O MpsMON NEPHEHAUKYJIAPHOM IUIOCKOCTU. YTIJbl B IPOCTPAHCTBE: Yroid MEXAY IpsIMOH U
IUIOCKOCTBIO, ABYI'PAaHHBIA Yroj, JUHEWHBIM yrosn AByrpaHHoro yria. IlepneHaukynsp M HakJIOHHBIE:
PacCTOSIHUE OT TOUKH 0 TUNIOCKOCTH, PACCTOSHHE OT NMPAMOH 10 INIOCKOCTH, MPOEKIHS (PUTYPHI Ha IIIOCKOCTb.
[leprieHIMKYIAPHOCTh IUIOCKOCTEM: MPU3HAK MEPHNEHOUKYISIPHOCTH IBYX IIOCKOCTed. Teopema o Tpéx
NEPIEHAUKYIIpax

7.4

[ToHsiTEe MHOTOTPaHHKKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPaHHUKA, BBITYKJIbIE U HEBBIITYKJIbIE MHOTOIPaHHHUKH,
pa3BépTKa MHOrorpanHuka. [Ipuszma: N-yronbHas npusma, rpaHd U OCHOBaHUS MIPU3MBI, NIpsIMast 1 HaAKJIOHHAs
IpU3MBI, O0KOBas U MOJTHASI IOBEPXHOCTH Ipu3MEL. [lapannenenunen, npsiMOYTOJIbHBII apauIeIeIes U ero
cBoiictBa. [Tupamuza: N-yrosipHas nupaMua, 'paHd ¥ OCHOBAHHE MTUPAMHUIBI, OOKOBAs U ITOJIHAS TIOBEPXHOCTh
NUpaMubl, MpaBUIbHAas W yceu€HHas MNuUpaMuja. OJEMEHThl Npu3Mbl W nupamuisl. llpaBuibHble
MHOTOIPaHHUKU: TIOHSATHE IPAaBUIBHOTO MHOTOIPaHHUKA, IPaBUIIbHAs IPU3Ma U [IpaBUIIbHAS TUPaMuUAa, pa-
BUJIbHAs TPEYTrojibHas NHpaMuAa W IPaBWIBHBIA TeTpa’ap, KyO. IlperncraBienume O TNpaBHIBHBIX
MHOTOTPAHHHUKAX: OKTa3Ap, JOACKadAP U uKocasapyrue CeueHus Npru3Mbl H THPaAMUIBI

7.5

CI/IMMeTpI/Iﬂ B IIPOCTPAHCTBC: CUMMETPUS OTHOCUTCIBHO TOYKH, HpHMOﬁ, IUTOCKOCTH. DJIEMCHTBI CUMMCTPUHA

B ITMpaMuaax, rnapajuicjicuunegax, npaBujibHbIX MHOTOI'paHHUKaX

7.6

Brrancnenne 31eMEHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yriabl. Ilmomans G0KOBOW MOBEPXHOCTH U
TIOJTHOH TTOBEPXHOCTH TIPSIMOM IMPHU3MBI, IUIOMIAAb OCHOBAaHHMH, TeopeMa O OOKOBOW ITOBEPXHOCTH HPSMOH
npu3Mbl. [Inomans G0KOBOW IMOBEPXHOCTH M ITOBEPXHOCTH NPAaBWIIBHON MUPaMHJBI, TeOpeMa O IUIOMIaIH
yceuéHHON nmupamubl. [Torstue 00 06béMe. O0BbEM MUPaMUAbI, TPU3MBI

7.7

HO,I[06HI)IC TCJIa B IIPOCTPAHCTBE. CoOTHOIICHUS MCXKAY IUIOIaasaMnu HOBerHOCTeﬁ, 00BEMaMH HOI[O6HLIX
TCI




11 KIIACC

Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
6 I"eomerpus
LunuHaprdeckas MOBEPXHOCTb, OOpa3yIOIINe IIITMHIPUISCKOW ITOBEPXHOCTH, OCh IMIMHIPUYECKOM
6.1 noBepxHOCTH. L[umuHap: ocHOBaHMSA M OOKOBasi MOBEPXHOCTh, 00pa3yroIas U 0Ch, IUIOIIAAb OOKOBOW U
TIOJTHOM MOBEPXHOCTU
Konundeckass MmMoBepXHOCTh, 00pa3yromue KOHHYECKOW IOBEPXHOCTH, OCh WM BEpIIMHA KOHHUYECKOMH
6.2 noBepxHOCTH. KoHyC: OCHOBaHWE ¥ BepHIMHA, OOpasyromas W OCh, IUIOMIaJh OOKOBOH M MOJTHOM
MOBEPXHOCTH. Y CeUEHHBIN KOHYC: 00pa3yIoNIye U BEICOTa, OCHOBAHUS M OOKOBAsl IOBEPXHOCTh
6.3 Coepa ¥ map: neHTp, pagnuyc, 11aMeTp, IIoNIa b IOBepXHOCTH cdepbl. B3anmHoe pacnonoxenue cheps
' U IJIOCKOCTH, KacaTellbHasl TUIOCKOCTh K cdepe, miomais chepsl
6.4 W300paxeHue Ten BpaleHns Ha INIOCKOCTH. Pa3BépTka munuHApa U KoHyca
KomOunamu ten BpalleHUs ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONMHCAHHBIN OKOJO cdepsl, cdepa,
6.5 BITMCAHHAsi B MHOTOTPAHHHUK, HJIH TEJIO BPAIICHHSI
[Tonsitne 00 00BEMe. OcHOBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOJHEHOTO
6.6 napaiesienunena u cuencTeus u3 He€. O0pEM mumiHpa, Konyca. O0bEM mapa u mionags chepsl
[TogoOupie Tema B mpocTtpaHcTBe. COOTHOMICHHS MEXIy IUIOIAASIMH ITOBEPXHOCTEH, O00BEMaMu
6.7 MOAOOHBIX TEII
6.8 Ceuenus mwmHApPa (MApAILIETHHO U IIEPIIEHANKYISIPHO OCH), CEUEeHHSI KOHYca (MapaieTbHOe OCHOBAHHIO
' U ITPOXOAsIIIee Yepe3 BepIINHY), CeYeHHs Iapa
Bektop Ha mockocTd u B mpocTpaHcTBe. CIIOKEHUE W BBIYMTAHHE BEKTOPOB. YMHOKCHHE BEKTOpa Ha
6.9 ymcio. PaznokeHre BeKTopa 1o TpéM HEKOMIUTaHApHBIM BekTopaM. [IpaBuio napannenenumnena. Pemenne
3aj1a4, CBA3aHHBIX ¢ IPUMECHEHUEM MPABKJI JICHCTBHI C BEKTOPAMU
[TpssmMoyronbHas cucTeMa KOOpJAMHAT B mpocTpaHcTBe. KoopmuHatel Bektopa. Ilpocteiime 3amaun B
6.10 KOOpAMHATaX. YToI Mex 1y Bekropamu. CKaJsipHOE IPOM3BECHHE BEKTOPOB. BeIUKcieHne yriioB MexXIy

IPSIMBIMH U TUIOCKOCTAIMU. KOOpAMHAaTHO-BEKTOPHBIA METOI IPU PELIEHUH T'€OMETPHUECKUX 3a]1a4

ITPOBEPSEMBIE HA EI'D 110 MATEMATHKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI CPETHEI'O OBIIIET'O OBPA3OBAHUSA

NpoBepsieMoOro
TpedoBaHusI

Kon

IIpoBepsiemble TpeGOBaHUSI K NPEAMETHBIM Pe3y/1bTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero 00ero 00pa3oBaHus

Bragenue meromamu J10Ka3aTeNbCTB, AITOPUTMaMU PEIICHUsS 3a/lady; yMEeHHEe (OopMyJIMpOoBaTh H
OTEpUpPOBaTh MOHITUSAMHU: OIPENENCHNEe, aKCHOMa, TeopeMa, CIICJCTBHE, CBOWCTBO, MpPHU3HAK,
JIOKa3aTeNbCTBO, PABHOCWIBHBIE (OPMYIHPOBKH; MPUMEHATh HX; YMEHHE (POpMYIHpPOBAThH
o0paTHOE ¥ TPOTHBOMOJOKHOE YTBEpXKACHHE, MPUBOOUTH IPUMEPHl W KOHTPIPHUMEPEI,
WCIIOJIB30BaTh METOJ] MaTeMaTHUECKON MHIYKIIMHU; IPOBOJIUTH JI0KA3aTEIbHBIE PACCYKACHUS MIPH
pellleHUuH 3ajlad, OIIEHWBATh JIOTHMUYECKYI0 TPaBUIIBHOCTH PACCYXKICHUH; yMEHHE OIepUpPOBATh
MOHATUSAMHU: MHOXECTBO, IOJMHOECTBO, ONEpallMi HaJl MHOXKECTBAMU; YMEHHE HCIOJb30BaTh
TEOPETUKO-MHOXECTBEHHBIA ammapar Ajs ONHCAHUS PEAJbHBIX IMPOLECCOB U SIBIEHUH W NpH
pelIeHNH 3a]la4, B TOM YHCJIE U3 JIPYTUX y4eOHBIX MPEAMETOB; YMEHUE ONEPUPOBATH MOHATHSIMU:
rpad, cBs3HBINA Tpad, AepeBo, MUKI, rpad HA TUIOCKOCTH; YMEHHUE 3a/1aBaTh U OMHUCHIBATH Tpadbl
Pa3IMIHBIMU CITOCOOAMH; MICTIOTIH30BaTh Ipadbl MPH PEIICHUH 33134

Ymenue OIICpHUpPOBATH MOHATUAMH: HATYpPaJIbHOC 4YHCIO, ICJI0C YHUCI0, CTCIICHb C LEJIbIM
IMoKasaTejieM, KOPCHb HaTypam,Hoﬁ CTCTICHHU, CTCIICHb C pallMOHAJIbHBIM IOKAa3aTCJIEM, CTCIICHD C
JIECTBUTEIbHBIM IIOKa3aTcJIiCM, norapn(bM Jucia, CMHYC, KOCMHYC W TAaHI'CHC MNPOU3BOJIBHOI'O
qucia, OCTAaTOK 110 MOAYJIN, PpalMOHAJIBHOC YHCIO, HPPAUMOHAJIBHOC 4YHCJIO0, MHOXCCTBA

HaTypaJIbHBIX, IEJIbIX, palluOHAJIbHBIX, ﬂeﬁCTBHTCHBHBIX YHUCCJI; YMCHUE UCII0JIb30BATh IMPU3HAKU




Kon
NMpoBePsSIeMOro
TpeOoBaHUSA

IIpoBepsiembie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHEro 001ero 00pa3oBaHus

JIEeTUMOCTH, HANMEHBIINN OOIIUil IeNUTeNh W HauMEHbIIee o0Iee KpaTHoe, anroput™ EBkimna
IIPU PELICHUH 33Ja4; 3HAKOMCTBO C Pa3IMYHbIMU MTO3ULMOHHBIMU CUCTEMaMHU CUUCIICHUS; YMEHHE
BBITIOJIHATH BBIYUCIIEHNE 3HAYCHUHN U ITPeoOpa3zoBaHus BRIPAXKEHUH CO CTENEHIMHU U JlorapupMami,
npeobpa3oBaHus  JPOOHO-PAIlMOHAIBHBIX BBIPQKEHUH; yMEHHE ONEpPUpPOBATh IOHATHUAMHU:
MIOCIIEAOBATEIBHOCTD, apu(MeTHIECKas IPOrpeccus, TeOMETpUIECKasl Iporpecchs, OECKOHETHO
yOBIBaIOIIAsT TEOMETPUIECKAs! IPOTPECCHST; YMEHHE 3aaBaTh MOCIEAOBATEIBHOCTH, B TOM YHCIIE C
MOMOIIBIO PEKYPPEHTHBIX (OpPMYJ; yYMEHHE OIEpPUpPOBATH MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
COMPSHKEHHBIE KOMIUIEKCHBIE YHMCIIa, MOJYJIb M apTyMEHT KOMIUIEKCHOro uucia, ¢opma 3amucu
KOMIDICKCHBIX 4Yncell (TeoMeTpHuecKas, TPHUTOHOMETpHYecKas U anreOpamdeckas); yMeTb
MPOM3BOANUTE ApU(PMETHUECKHE ICUCTBHS C KOMIUICKCHBIMH YHCIIAMH; TPHBOIUTH IPHMEPEI
WCIIOJIb30BAHUA KOMIUIEKCHBIX YHCEJl; OINEepUpOBaTh MOHATHAMH: Marpuua 2x2 u 3%3,
ONPEAETUTEh MATPULIBI, TEOMETPHUUECKUN CMBICIT OIIPEIEIUTEINS

YMeHue onepupoBaTh MOHATUAMU: palliOHANIbHbIE, UPPALMOHAIbHbIE, I0Ka3aTeNbHbIE, CTEIICHHbIE,
norapupMuvecKre, TPUTOHOMETPUIECKHE YPaBHEHUS U HEPABEHCTBA, UX CHUCTEMBI; YMEHHUE OTepH-
pOBaTh MOHATHUAMHU: TOXKIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHWE, YpaBHEHHE, HEpPaBEHCTBO,
CUCTEMa YpaBHEHUI U HEPABEHCTB, PABHOCWILHOCTh YPaBHEHUM, HEPAaBEHCTB U CUCTEM; YMEHHUE pe-
11aTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOLIbIO PA3JIMYHBIX MPUEMOB; pelllaTh ypaBHEHMS,
HEPAaBEHCTBA U CHUCTEMBI C MMapamMeTpOM; MPUMEHSTh YpPaBHEHHUS, HEPaBEHCTBA, UX CHUCTEMbI IS
pelleHus] MaTeMaTHYECKUX 3a7a4 M 3a]1a4 U3 Pa3JINYHbIX 00J1acTel HayKH U PeabHON KU3HU

YMeHue omepupoBaTh MOHATHAMHU: (DYHKIUS, YETHOCTh (PYHKIHH, NEPUOIMYHOCTH (PYHKIHH,
OTPaHWYCHHOCTh (YHKIIMHA, MOHOTOHHOCTH (YHKIIMH, SKCTpeMyM (YHKIMH, HauOoJblllee H
HavMeHbIllee 3HaueHUs (QYHKLIUHM Ha MPOMEXYTKe, HelpepbiBHAs (QyHKIHS, aCUMITOTHI rpaduka
($yHKIMH, TiepBas W BTOpas NPOU3BOJHAS (QYHKLUUH, T€OMETPUYECKHH M (DU3MYECKUI CMBICI
MIPOM3BOAHOM, ITepBOOOpa3HAsI, OTPENEIEHHBIN HHTETPAT;, YMEHHE HaXOAUTh aCHMITOTH Tpaduka
(yHKIIUHM; YMEHHE BBIYUCISITH MPOM3BOIAHBIC CYMMEI, IIPOU3BENCHHS, YaCTHOTO M KOMITO3HIIUH
(yHKIUH, HaXOOWTh YpaBHEHHME KacaTelbHOM K rpaduky (QyHKIMH; YMEHHE HaXOAUTh
MPOW3BOJIHBIE JIEMEHTAPHBIX (YHKLHI; YMEHUE HCIOIb30BaTh NPOU3BOIHYIO JUIS HCCIIEIOBAHUS
(YHKIMA, HAXOJUTh HAWOOJBINIME W HAaWMEHBIIWE 3HAYCHHUS (YHKIUH; CTPOWTH TrpaduKu
MHOTOWICHOB C HCIOJNB30BAaHMEM allllapaTa MaTeMaTHIeCKOTO aHaIn3a; IPUMEHATH IPOU3BOIHYIO
JUISL HAXOXKACHHS HaIy4Ilero PelieH:s B PUKIAJHBIX, B TOM YHCIIE COLMAIbHO-9KOHOMHUYECKUX
U (QU3MYECKUX 3aJa4ax; HaXOIUTh IUIOMAAN U 00bEMBI (DUTY C IIOMOLIBIO HHTErpajia; NMPUBOJUTh
IpUMEpBl MATEMAaTHIECKOTO MOJICITMPOBAHNUS ¢ TOMOIIBI0 TH(hepeHIMANEHBIX YPaBHEHHUHA

YMeHue onepupoBaTh MOHATHAME: Tpapuk QyHKIUU, oOpaTHas (QYHKIUS, KOMIO3UIWS (PYHKIIHH,
JTUHEHHas (QyHKIMS, KBajpaTW4Has (yHKLIUS, paloHaidbHas (yHKUMs, CTENEHHAas (yHKIuS,
TPUTOHOMETpHYECKHe (YHKIMM, OOpaTHbIE TPUTOHOMETpHUYECKHe (YHKIWH, MOKa3aTelbHas H
norapupmMudeckas (QyHKIUH; yMEHHE CTPOUTh TpadUKHd HW3YyYCHHBIX (YHKIUH, BBIMTOJHATH
npeobpa3oBanus TpadukoB (YHKIMIA, HCIONB30BaTh Trpaduku s H3YyYSHHS TNPOIECCOB H
3aBHCHUMOCTEH, TIPH PEIICHUH 33134 U3 APYTUX YUIEOHBIX IMPEAMETOB U 33/1a4 U3 peabHOM KU3HH;
BBIp2XaTh (HOPMyTaMHU 3aBUCHMOCTH MEXIy BEIIMUYMHAMM; HCIIOJH30BAaTh CBOWCTBA M TpaduKh
(GYHKIMH Uil peleHus ypaBHEHWH, HEpaBEeHCTB M 3a/Jad C MapaMeTpamMu; H300paxarh Ha

KOOpAMHATHOMN IJIOCKOCTY MHO>KECTBA PEIICHUI YpaBHEHU, HEPAaBEHCTB U UX CUCTEM

YMeHue pemars TEKCTOBBIE 3a7jaull PA3HBIX TUIIOB (B TOM YMCIIE HA MPOLEHTHL, JOIU U YacTH, Ha
JBIDKEHHE, paboTy, CTOMMOCTb TOBAapOB H YCIIYT, HAJIOTH, 3a1a4K U3 00JIaCTH yIPABJICHNS JIHYHBIMH
U CEMCHHBIMU (DMHAHCAMH); COCTABIIATH BBIPAXKCHUS, YPABHECHUS, HEPABEHCTBA U MX CHCTEMBI 110
YCJTIOBHIO 3aJayl, UCCIEJ0BATh MOITYyYEHHOE PEIICHUE M OLEHUBATh MPaBIONOAOOHOCTb Pe3yiib-
TaTOB; YMEHUE MOJIEIIMPOBATh PEAJIbHBIE CUTYallu! Ha A3bIKE MATEMAaTUKU; COCTABILATh BEIPAKECHUS,
YPaBHEHUs, HEPABEHCTBA U MX CUCTEMBI IO YCIOBHIO 337a4U, UCCIEA0BATh IOCTPOCHHBIE MOJAEIH
C MCIIOJIHb30BAaHHEM allapara ajareOpsl, HHTCPIPETUPOBATh TOTYUCHHBINA pe3yabTaT




Kon
NMpoBePsSIeMOro
TpeOoBaHUSA

IIpoBepsiembie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHEro 001ero 00pa3oBaHus

YMeHue OmepupoBaTh IOHATUSAME: CpedHee apu(METHYecKoe, MeIOraHa, HauOoJbloIee U
HauMEeHbIIIee 3HAYCHU, pa3Max, JIUCIIEpCHs, CTAaHAaPTHOE OTKJIIOHEHHE YMCIIOBOT0 Habopa; yMeHHe
U3BJIIEKaTh, MHTEPIPETUPOBATh WH(GOPMAIHMIO, MPEACTABICHHYI0 B TaOnHlax, Ha JuarpamMax,
rpaduKax, OTPaKAIOIIyI0 CBOWCTBA PEaTbHBIX MPOIECCOB U SBICHUI; MIPEACTABIIATh HH(POPMAITHIIO
C TIOMOIIBIO TaONWII W OUarpaMM; HCCIIEAOBATh CTATUCTUYECKHE JaHHBIE, B TOM 4YHCIE C
NPUMEHEHHEM TpapUUeCKUX METOIOB M OJJCKTPOHHBIX CPEACTB; TpadUUSCKH HCCIIEA0BATh
COBMECTHBIEC HaOJII0ICHNUS C MOMOIIBIO TMarpaMM pacCeUBaHsl U JIMHEHHON perpeccuu

YMeHue orepupoBaTh TOHATHAME: CIYYalHBIA ONBIT W CIy4ailHOE COOBITHE, BEPOSTHOCTD
CITy4aifHOTO COOBITHS; YMEHHE BEIUHUCIATE BEPOSTHOCTE C HCIOIB30BaHUEM IpapHIECKUX METOIOB;
MPUMEHATh (POPMYIIBI CIIOKEHUS U YMHOXXEHUS BEPOSATHOCTEH, (hOopMyay MOJHONW BEPOATHOCTH,
¢dopmyny beprymin, komMOuHATOpHBIE (aKTBl W (OPMYJIBI; OICHUBATH BEPOSITHOCTH pPEATBHBIX
COOBITHIA; yMEHHE ONIEPUPOBATH MOHATHAMH: CITydaiHas BEJIMYIHA, pacIpeeiIieHne BEPOsSTHOCTEH,
MaTeMaTHYeCKOe OKHAaHUe, AWCIEPCHS W CTaHAAPTHOE OTKJIOHEHHE CIyYallHOW BEIMYWHEI,
(byHKIMM pacmpeneNieHus] W IJIOTHOCTH PAaBHOMEPHOTO, TOKa3aTeJbHOTO W HOPMAJIBHOTO
pacnpeeneHuid; yMEHUe UCTIONb30BaTh CBOMCTBA U3yUEHHBIX pacIipeleIeHUuH Tl pelieH s 3a/1a4;
3HaKOMCTBO C ITOHATHSIMH: 3aKOH OOJBIINX YHCEN, METOIBI BHIOOPOYHBIX MCCICAOBAHUN; YMEHIE
NPUBOIUTE TPUMEPHl TPOSBICHHUS 3aKOHAa OOJBIINX YHCEN B NPUPOTHBIX W OOIIECTBEHHBIX
SBJICHUSIX; YMEHHUE OTIEpUPOBATh MOHSATHIMU: COUETAaHHE, TEPeCTaHOBKA, YUCIO COYETAaHHM, YUCIIO
nepecTaHoBOK; OMHOM HbIOTOHA; yMeHHe NPUMEHITh KOMOMHATOPHBIE (DAKTHI U PACCYKACHUS IS
pelIeHns 3a1a4; OLICHUBATh BEPOSATHOCTH PEATBHBIX COOBITHIA; COCTABIISTH BEPOSTHOCTHYIO MOAETH
Y MHTEPIPETHPOBATH OIYICHHBINA PE3yIbTaT

YMeHue onepupoBarh MOHATHUAMHU: TOUYKA, MpsAMasi, IMIOCKOCTh, MPOCTPAHCTBO, OTPE3OK, JIyd,
BEJIMUMHA YIJIa, TUIOCKUH yroil, IBYTrpaHHbIA yroj, TPEXIPaHHbIN yroJl, CKpEIUBAIOIUECS MIPSIMBbIE,
NapajuIeNbHOCTh U MEPIEHAUKYISAPHOCTh NPAMBIX M IUIOCKOCTEH, yrojl MeXIy MpsMBbIMH, YIoJl
MEXKIy MPSIMON M TUIOCKOCTBIO, YTOJI MEXKIY IJIOCKOCTSIMU, PACCTOSHUE OT TOYKH JIO0 TJIOCKOCTH,
paccTosiHUEe MEXAy NpPSAMBIMH, PACcCTOSHHE MEXIY IUIOCKOCTSAMH; yYMEHHE HCIOJNb30BaTh MpPH
pEIICHNN 3ajad W3yYeHHBIE (AaKTHl U TEOPEMBl IUIAHUMETPHH; YMEHHE OLEHHBATH Pa3MEphI
00BEKTOB OKPYKAIOIIEr0 MUPA; CTPOUTh MAaTEMAaTHUSCKHE MOIEIH C MOMOIIBI0 T€OMETPHICCKUX

MMOHATUH U BCJIMYKMH, p€UIaTh CBA3AHHLIC C HUMU HNPAKTUYCCKUC 3a1a4U
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YMeHne onepupoBaTh HOHATUSMIE: IDIOMAAb PUTYPBL, 006EM (DUTYPHI, MHOTOTPaHHHK, IPABUITEHBIH
MHOTOTPaHHUK, CEYCHHE MHOTOTPaHHIKA, Ky0, ITapaJuIeNIeIuIe 1, Ipu3Ma, miupamMua, purypa u mo-
BEPXHOCTh BpAIIEHUS, IWINHIpP, KOHYC, Imap, cdepa, miomans chepsl, IUIOMaas MOBEPXHOCTH
MUpaMUIBL, IPU3MBI, KOHYCa, IUIMHAPA, 00BEM Kyba, IpsSMOYTOIbHOTO HapauleNenunesa, nupa-
MU/, TPU3MBI, UMIMHIAPA, KOHYCA, 11apa, pa3BEpTKa OBEPXHOCTH, CEUEHHs KOHYCa U LIMJIUHIpA,
nmapauie’bHbIe OCH WM OCHOBAaHHIO, CEUCHHE Iapa, TUIOCKOCTD, Kacaromascs chepsl, IIIHHIpa,
KOHyCa; YMECHHE CTPOUTh CEUCHHE MHOTOTPAaHHMKA, M300pa)kaTh MHOTOTPAHHUKH, (QUIYpHI H
MOBEPXHOCTH BPAIIECHUS, UX CEUCHUS, B TOM YHCJIE C IIOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE
NPUMEHSTh CBONCTBA T'€OMETPHYECKHX (DUTYp, CaMOCTOSTENBHO (OPMYIHPOBATH ONpPEAETeHHS
u3y4aeMbIX (UTYp, BBIIBHATATh THIIOTE3BI O CBOWCTBAX M TPHU3HAKAX TEOMETPHUYECCKUX (GUTYp,
000CHOBBIBATH WJIM ONPOBEPTaTh MX; YMCHUE NMPOBOJUTH KIACCH(UKAIMIO (PUTYp IO pa3IUIHBIM

IIpU3HAKaM, BBITIOJIHATD HGOGXO)II/IMI:IG JIOTIOJIHUTCJIbHBIC ITOCTPOCHU A

11

YMeHue onepupoBarh IOHATHAMH: JBMXKEHHE B IIPOCTPAaHCTBE, IAPAJUICIIBHBIA IIEPEHOC,
CHMMETpHUS Ha IUIOCKOCTH M B IIPOCTPAHCTBE, ITOBOPOT, IIpeoOpa3oBaHUE IMTOJ00MWS, MOOOHBIE
(urypsl; yMeHIE pacIio3HaBaTh paBHBIC U OAOOHBIE (PUTYPHI, B TOM YHCIE B IPHPOJIE, HCKYCCTBE,
ApPXUTEKTYpEe; MCIOJIb30BaTh TI'E€OMETPUYECKHE OTHOLUEHMs IpPU pEIICHUM 3aJayd; HaXOOUTb
FEOMETPUYECKHE BEJNIMYMHBI (ANMHA, YroJ, Iulom@ns, OO0BEM) MpH pelIeHHH 3aaad
U3 JIpyrux Yy4eOHbIX NPEIMETOB U U3 peallbHOH KU3HU; YMEHUE BBIUHCISITH F€OMETPHUECKHE




Kon
NMpoBePsSIeMOro
TpeOoBaHUSA

IIpoBepsiembie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHEro 001ero 00pa3oBaHus

BEIMYMHBI (UIMHA, YTOJ, IUIOMAAb, OO0BEM, IUIOMIANs ITOBEPXHOCTH), HCIONB3YS W3yYCHHBIC
(hOpMyITBI ¥ METOZBI, B TOM YHCIIE: TUIOMIAAb HOBEPXHOCTH TUPAMHUIBL, IIPU3MBI, KOHYCa, IIIIHHPA,
IoIIab chepbl; 00bEM Ky0Oa, MPSIMOYTOIFHOTO MapalieNenueaa, MMPaMUIbI, IPU3MBL, IIHIAHIPA,
KOHYCa, [1apa; YMEHHE HAXOUTh OTHOIIEHHE 00HEMOB MOJOOHBIX (GUTYp

VYMeHue onepupoBaTh HNOHATHAMM: HPSIMOYIOjbHas CHUCTEMa KOOPAMHAT, BEKTOp, KOOPAMHATHI
TOYKH, KOOPIMWHATBHI BEKTOpa, CyMMa BEKTOpPOB, MPOU3BEJCHHE BEKTOpa Ha YHCIO, Pa3ioKeHHE

12 BEKTOpa 1o 6a3ucy, CKaJIsPHOE MPOU3BECHNE, BEKTOPHOE MPOU3BEIEHUE, YTOJ MEXKAY BEKTOPaMH;

YMEHHE UCII0JIb30BaTh BEKTOPHBIN 1 KOOPAMHATHBINA METOJ AJIS pELIeHUs TeOMETPUUYECKUX 3a1ad U
3a1a4 IPyruxX yIeOHBIX IPEIMETOB

13

VYmMmeHue BLI6I/IpaTB MOAXOSAIINN METO IJIST peuICHu 3aJa4u; IOHUMAHNUEC 3HAYMMOCTH MAaTECMAaTUKU
B H3YYCHUU [MPUPOAHBIX U O6H1€CTB€HHI)IX nmponeccoB " SIBJ'IeHI/II\/‘I; YMEHHUE paclio3HaBaThb
IIPOABJICHUEC 3aKOHOB MAaTEMAaTUKU B HMCKYCCTBC, YMCHUC IIPUBOIUTH NPUMEPBI MATEMATHYCCKUX

OTKPBITUH POCCUUCKON ¥ MEPOBOM MAaTEMaTHIECKOW HAYKH

HNEPEYEHDb 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D IO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 Ynca v BEIYUCICHUS
1.1 |HartypanpHsle U 1enble yncia. [Ipu3sHaky IeNUMOCTH HEIbIX YHCeT
1.2 [PamwmonanpHbie yrciaa. OOBIKHOBEHHBIC U ICCATHYHBIC APOOH, MPOLIEHTHI, OECKOHEYHBIE MIEPHOANUCSCKUE TPOOH
13 Apupmerndaecknii KOpeHb HATypalbHOU cremeHd. [leWcTBHS ¢ apuMeTHYECKMMH KOPHSMH HATypalbHOU
' CTENeHu
1.4 | Crenens c nensM mokaszareneM. CTeneHb ¢ palioHaIbHBIM oKazaTeneM. CBOWCTBA CTENCHU
1.5 |CuHyc, KOCHHYC M TAaHT'€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apPKKOCHHYC, ApKTAHI'€HC YHCIOBOT0 apryMEHTa
1.6 |Jlorapu¢m uncna. JlecsITH4HbIC M HATypaJIbHbIC JOTAPH(MBI
17 JleiicTBUTENIbHBIC YHWCA. Apu(MeTHYecKHe oOmepaluu C JACHCTBUTENLHBIMUA 4YHcIaMH. [IpuOmvmkEéHHBIC
' BBIUMCIICHUS, TPABIJIA OKPYTJICHUS, MPUKUJIKA U OLIEHKA Pe3yJIbTaTa BHIYMCICHUH
1.8 [IIpeobpa3oBaHue BBIpaKECHHIHA
1.9 |KomiekcHbIe uncia
2 YpaBHEHUS U HEPABEHCTBA
2.1 |ILlenbie u npoOHO-paITMOHATIBHBIC YPAaBHEHUS
2.2 |VppaunoHaibHbIE YpaBHEHUS
2.3 | TpuroHOMETpHYECKHE YPAaBHEHHS
2.4 |IlokasarenbHble U JJOrapu(MUIECKUE YPAaBHEHHUS
2.5 |Lenble u ApoOHO-pallMOHATIBHBIE HEPABEHCTBA
2.6 |UppanuoHanbHbIC HEPaBEHCTBA
2.7 |IlokasarenbHble U JOrapu(pMHUIECKHE HEPABEHCTBA
2.8 | TpuroHoMeTpHuiecKre HEPaBEHCTBA
2.9 | CucrteMbl U COBOKYITHOCTH YPaBHCHHUII U HEPABEHCTB
2.10 | YpaBHeHUs, HEPAaBCHCTBA U CHCTEMBI C TapaMeTpaMu
2.11 |Marpuna cucteMbl TMHEHHBIX YpaBHEHHH. ONPEACIUTEh MATPHUIIHI
3 DyHKIMU U rpaQuKH
31 Oynknws, cioco0s! 3amanus ¢pyuakiun. ['paduk Gyrkuuu. B3aumuo odpatusle pyHKIMH. YETHBIC U HEYETHBIC
' ¢ynukimn. Ieproandyeckne QyHKINU




Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

OO6nacTh onpeseNieH|s] 1 MHOXXECTBO 3HaueHui pyHkiuu. Hymu ¢yHkmmn. [IpoMexyTku 3HAKOIIOCTOSHCTBA.
3.2 |IIpomMexxyTKu MOHOTOHHOCTH (DYHKIMU. MakcHMyMBI ¥ MUHUMYMBI (yHKIUH. HanGonbliee 1 HanMeHbIIEe
3Ha4YeHUE (HYHKIIUH HA TPOMEKYTKE
33 CreneHnas (yHKIHS ¢ HaTypaJbHBIM W IIeNbiM Toka3ateneM. EE€ cBoiictBa u rpaduk. CBolicTBa U Tpaduk
' KOpHs1 N-0if cTeneHn
3.4 | TpuroHomerpuyeckue QYHKIIMU, HX CBOWCTBA U TPahHKH
3.5 |IlokazaTtenbHas u jorapudmuyeckas GYHKIIUH, X CBOHCTBA U TPaQUKH
3.6 | Touku pa3psiBa. AcumnToThl rpadukoB dhyHkuil. CBoWCTBa HYHKIUI, HENPEPHIBHBIX HA OTPE3Ke
3.7 |IlocimemoBaTeasrHOCTH, CITIOCOOBI 3aJaHMsI IIOCIIEIOBATEILHOCTEH
3.8 | Apudmernueckas u reoMmeTpudeckas nporpeccun. Dopmyia CI0KHBIX MPOIICHTOB
4 Hadaya MaTeMaTHiecKoro aHajim3a
4.1 |[powmsBoanas ¢hyHkmy. [Ipor3BoIHBIC JIEMEHTAPHBIX (YHKIHN
42 [IpuMmeHeHne TPOU3BOMHON K HCCICIOBAaHHIO (YHKIMHA HAa MOHOTOHHOCTH W OSKCTpeMyMbl. Haxoxnenwe
' HanOOJIBIIETO M HANMEHBIIIETO 3HAYEeHNSI (DYHKIINH Ha OTPE3KE
4.3 |llepBooOpasnas. MaTerpan
5 MHOKECTBa U JIOTHKA
5.1 | MHoxecTBO, oneparyii HaJ MHOKecTBaMH. Jlnarpammel Diiepa — Benna
5.2 |Jloruka
6 BeposITHOCTB M cTaTHCTHKA
6.1 |OmnucarenpHas CTaTHCTHKA
6.2 |BeposTHOCTD
6.3 |KomOuHaTopuka
7 I'eomeTpus
7.1 | durypsl Ha MIOCKOCTH
7.2 |IlpsiMbIe U IIIOCKOCTH B IIPOCTPAHCTBE
7.3 | MHOTOTpaHHUKH
7.4 |Tena v MOBEPXHOCTH BpaICHHS
7.5 | KoopnuHaTel 1 BEKTOPHI

YYEBHO-METO/JIMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* MaremaTHKa: anredpa 1 Hayajla MaTeMaTHYeCKOTr0 aHajn3a, reoMeTpusi. Aiaredpa v Havana

MareMmaruueckoro ananuza, 10-11 kmaccel/ Anmumos I11LA., Komsrun FO0.M., TkaueBa M.B. u np.,

AxunonepHoe o6mectBo «M3narenbetBo «lIpocBenienue




MaremaTtuka: anredpa v Hadajga MaTeMaTHIECKOTo aHanu3a, reomerpus. ['eomerpus, 10-11 kmaccsl/

Atanacsn JI.C., byry3oB B.®., Kanomuies C.b. u apyrue, Akimoneproe oomectBo «3marenscTBo

«IIpocBenieHue

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

1. Nuenckas M. A. I'eomeropusi. Kontpoabsabie padotsl. 10 -11kimace: yue6. mocodue myst oOnieodpazonar.

opranusaiuii: 6a3osbiii ypoBerb / M.A. Nuenckas. - M. : [IpocBerienue.

2. Nuenckas M. A. I'eometpus. CamoctosrenbHbie padoThl. 10 kiace: y4ued. mocodue st o0meodpa3oar.

opranm3aiuii: 6a3oBsiii ypoBeHb / M.A. Muenckas. - M. : [IpocBerienue.

3. l'eomerpus. [Toypounsie pa3padorku. 10—11 kimaccer : YaeOHoe mocobue aiist 001meo0pa3oBaTeIbHBIX

opranuzanuii C. M. Caaksn, B. @. bByryzoB. — M. : [IpocBenienue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

. OTKpBITHII OaHK 3aaHuil o Maremaruke WWW.fipi.ru

2. ®enepalbHBINA IEHTP TECTUPOBaHMUS WWW.rustest.ru

3. Pemry EI'D https://ege.sdamgia.ru/

4. https://m.edsoo.ru/aecc77cd
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